(i9) m&sattpRGm®® 

(43) gKlfclSB 
2002 ^7fl4B (04.07.2002) 



PCX 



(10) BREi 

WO 02/051836 Al 



(51) SBgftfrfllS 7 : C07D 401/12, 

417/12, 401/14, 403/12, 405/12, 207/16, 417/14, A61K 
31/4709, 31/4725, 31/428, 31/4439, 31/496, 31/4545, 
31/497, 31/498, 31/506, 31/433, 31/502, 31/501, 31/5377, 
31/517, 31/4025, 31/454, A61P 43/00, 3/10, 3/06, 9/10, 
15/08, 15/00, 19/02, 37/06, 31/18, 1/04, 1/14 



(21) 




PCT/JP01/11578 


(22) 


SfgdlflB: 


2001 ^12 £27 B (27.12.2001) 


(25) 




s*ig 


(26) 




B*I§ 


(30) 


#m 2000-398441 





2000 ^12 M 27 B (27.12.2000) JP 
#f®2001 -261409 2001 *P8 £30 0 (30.08.2001) JP 

(7i) ttKAr*H*»<*-ca>llSHfco^"c;: ffifa 

ffigX|g**3£tt (KYOWA HAKKO KOGYO CO., 
LTD.) [JP/JP]; f 100-8185 ££«B ^Fttffl B ff— 
TI6§1^ Tokyo (JP). 



(72) 
(75) 



«M#/ttlBXr*HlC-3t\Ta)^): ftUflf^(MAT- 
SUNO,Kenji) [JP/JP]; f 100-8185 £3fc£fl f ftfflE * 
^BT-Tl 6f1f tS«lS»Xl!l^^^a*tt 
Tokyo (JP). ±5 (UENO,Kimihisa) [JP/JP]; T 
411-8731 1)»HjlRttSffi5&IBrT±tt1 1 8 8 ft ft 
fflBX»»5E£*ttSISIffi&W3eBTrt Shizuoka (JP). 
£B 0&(IWATA,Yasuhiro) [JP/JP]; t41 1-8731 ftH 

r KmiBs^Br t±» lias ta«asxsi«c 

5*£ttEgl££ffiS5fiJTfc Shizuoka (JP). tt- 
(MATSUMOTO,Yuichi) [JP/JP]; =f41 1-8731 SlfflB B 

miBsmax t±» use w>%\mmx%fta&tt 

g^ife^W^Sfrt Shizuoka (JP). + S K (NAKAN- 
ISHI,Satoshi) [JP/JP]; =f 411-8731 0R| KSSfi^ 



ST T±ft 118 8 ttfDM!Xfttt££ttBKtt£ 
m$imto Shizuoka (JP). HAS (TAKASAKI,Ko- 
taro) [JP/JP]; T 41 1-8731 K^ffffi^Bl T± 

#1188 ffiftffiPx®fc3££t±gag&£ffi3£f5r 
A Shizuoka(JP). BT3SBB (KUSAKA,Hideaki) [JP/JP]; 
T 41 1-8731 ftHift KSH5Sm»T T±i» 1 1 8 8 
tSWiSSx^ttS^ttB^^^W^filTW Shizuoka 
(JP). P# »" (NOMOTO,Yuji) [JP/JP]; T41I-8731 
ft MR IS^^fimfflr T±ft 118 8 tSSBBl 
fttttf *ttKKtt*9FKBrft Shizuoka (JP). /Mil tt 
(OGAWA,Akira) [JP/JP]; f 41 1-8731 ftfflS KSISfi 
mPTT±#1 1 8 8 ttfDBBXftttASttBXtt 
£8F3£df A Shizuoka (JP). 

(74) ft* A: ^tt lEjSfi , ftflMAMURA,Masazumi et al.); 
¥104-0031 Xm« + *B 1 Tg 8§7f gfi 
BSttfjU8PgTokyo(JP). 

(81) jt£B (Blty: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, M W, MX, MZ, NO, NZ, 
OM, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZM, ZW. 

(84) ARIPO ft$t (GH, GM, KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZM, ZW), a — =7 *>T»*f 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P V > <ft 
fr" (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI ft ft (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



(54) Title: DIPEPTIDYL PEPTIDASE IV INHIBITOR 

^ (54) SBWO)***: S?^^S?i^^4T-*-IVB»jB 
V© 

£2 (57) Abstract: A compound represented by the general formula (I): A-B-D <wherein A represents optionally substituted 1-pyrro- 
^5 lidinyl, optionally substituted 3-thiazolidinyl, optionally substituted l-oxo-3-thiozolidinyl, etc.; B represents a group represented by 
%f) a)-(C(R 1 )(R 2 ))i ( CO- (wherein k is an integer of 1 to 6 and R 1 and R 2 are the same or different and each represents hydrogen, hydroxy, 
O halogeno, etc.), etc.; and D represents a group represented by -U-V [wherein U represents optionally substituted piperaztnediyl, etc. 

and V represents a group represented by -E-R 7 (wherein E represents a single bond, -CO-, -C(=O)0-, or -S0 2 - and R 7 represents 
O hydrogen, optionally substituted alkyl, etc.)], ctc> or a pharmacologically acceptable salt of the compound. 
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(57) mm-. 

-ft* ( I ) : 
A-B-D 

A&wwim u < mm$k<D 1 - cd »j s&g l < &#g&© 3 -f7»; 

Btta)- (C(R 1 )(R 2 )) k CO- ktt 1 6«$$U R'&tf 

Dtt. -U-V[^;^ Uttgg|gt<<i#gm©bf^7^>^'i';i/a^^^U V 
f±-E-R 7 Ett^JS^ -CO-, -C ( = 0) 0- N Xfc):-S0 2 -£ 
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m m m 

*mm. v^ri-i/^ri-y— e-iv(DPP-iv)©pi^ffl£^u 2mhs 
©^Dpp-iv^ii^rs^^^ic^ffl^b^x^a^^t^^tis^co^ 

DPP-ivtts Y- 1 (ap-i)©^«ttfl5fcH-*r-6#*i: lt*h 

e>ftW£o GLP-l fct BMfrboj U >©ttffi*^;i/=3-^fig«c#fl9fc(sai 
1" £ ^ i: # 6 x DPP-IV ffl$#Jtt 2 $!%£?£f fc *f f § »J & b o £ £ tfXffiiSti 
Zo Xffll [t^ T^ hP-^T (Diabetologia) N '424k 1324-1331 M (1999 ^) „ 
^T^-t^-X (Diabetes) „ 47 # N 1663-1670 H (1998 s 
OT#ffF 19616486 StfUIISfttf 97/40832 (W097/40832) fc*^Tx DPP-IV PI 

dpp-iv t± N AHo^a^^v^^a^c^vNTas&sai^^-rs c 

*n*>ftTV>£ [OT© (a) - (f ) m o 
(a) &^frgfc£^T DPP-IV ifiUZtZZtifitobtlX^Zo 
. DPP-IV (DffiS^ ^ h^x>X^mH$!l»ctt)s THfflflreiiJDra 

^^-tTT> • V^—j-fr - y>r7 - -T hJ D^-(Scand. J. Immunol. K 33 ^ s 737 

m (1991^)] o dpp-iv mnMJ&v dpp-iv t^-rat/wttk v>r hs;x>stmis 

7-(Biol. Chem. Hoppe-SeylerK 305 H (1991 &tf*©*©##0!lj o 
-f h*-f>©«^ IL-2^»|5gSt>*B-«^;w^-t£tt©f^T-U 

w^ofil^frfctfettN dpp-iv ft&tz&&t&z.tifiK£inz^z iz*>>Jj-\z 

Ty - 2> hJ D^-(Scand. J. Immunol. K 29 ^ 127 H (1989 
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<43.y^—%'j!r7*-*?'3-j-j : T4 v Y • Xt 1 ^ V • 7* U Jb(Proc. Natl. 
Acad. Sci. USA)> 88 # N 1556 H (199150] IB«0^O7*D U >(boroproline)8 
agftT*&3 DPP-IV HSJWtts ^££fcfc&;fc>£1% WZ(D CW T-^)Wt-MM 

x\ tmmmv>jmmmj&v t iL-2m&*]®fflv. ^^t^wc in vivo t* 

* 1/ > y ii*lfi#a£0jw*l *§&re s - 2: #3*3 HT ^ s [ £ 

U^#;v • T> h* • x^^^'J^ >#;v • -f A/py— (Clin. Exp. Immunol. ) N 89 
s& 192 Ji (1992 50] o 

(b) hiv j8*t*i>r N dpp-iv fctt«fflWJXtt$Wfcfck e^r^ciffljfirt^ 

®^Xfcl»JtUfcc:t#&££nW3o HIV-1 t«bfcfflAfi*© T-«T*{i 
CD26^©M^*M^^ll^^^l2.-i: iV^r-i-Jl - Jk;uP-{3. 
Immunol. K 149 ^ 3073 JI (1992 50] HIV-1 Tat * W^Ufct DPP- IV ' 
£rr£Cl£ [yt-^-^^^A^ Di?-(J. Immunol. )s 150# N 2544M (1993 
50] 

(c) JffiftjS© DPP-IV # N IMgj^tt^v h©|LSW&lliy«jffliafc^f 5^^?. 
Cell. Biol.K 121^ 1423 Jf (1993 50] 

(d) EizkipCD DPP-IV ©!B»#s tfcfe ^teWgfi'J £ ^(RAmifl@¥SS£JS®© 

7* S>*D$;-(J. Cell.' Physiol. K 151^ 378 K (1992 50] o 

( e ) fl5V> DPP-IV rStS^s ^tt©Hui:M^:©il^St>*luA£li(prostatosome)©m 

U - * ;V • >r $. 7 h ij - • T> K • 7 U ~ . ^ ^->r 5. 7 h U -(Eur. J. Clin. 
Chem. Clin. Biochem.K 30^ 333 H (1992 50] «, 

( f ) dpp-iv ^ i-mm<Dmm^mm(D7y : ^ >r7 s. ±— t? (ada) § z. 

b#m2tiX^Z W x>*(ScienceK 261^ 466H (1993 50]o ADA^£fci N 
b h fc. jfi^X M & 2s 'f (severe combined immunodeficiency 

disease )( SCID)©JI0 & 3 o 



WO 02/051836 



PCT/JPOl/11578 



±&<Dton.&t>. DPP-ivRa»jttx 2-i»8^j^fc*AW0DPP-iv vm-ztz 
svzftmmmi rn^it, &&mm, %%,>&mm, 'mmm^* (ra) © 

t**t^&eBfcftj£-C©-»M hJtK >ttHMflift!tt!U (b) T-»^0 HIV ©ft 
AB&JtSV j eix«^5 < AIDS (^&&-^£#§tS¥) ©^B&Xtf&atfcWM&lg 
&k (c)ijgTO±s#lC?LOTMAfllffi^©l$^©fe^^l»±1-i.^©^ (d) 
£Jt^ 0i;t«$ak <g¥SB*e*8Us (e) ^©lyiBi^fci^^m^i: 
LXMm-Z%>%h%7Lt>tiZ>i HBSfcs 10-182613 DPP- IV H 

SBWT-fcS^h^fc Kn-f U>S§#ft&T5^^>^?g|§g5&©f§^ • 3i 

DPP-IV Ifi^JiibTtts SIKSm 95/34538 (W095/34538) , SHWFtt 98/19998 
(W098/19998) s BWI^F 00/34241 (WO00/34241) , *»1<F 6011155, ^gl^fF 
6124305 &«S#fF 5462928 fcN-g&tn U 5? >H3$ftop\ *@#I*F 6107317 
Xtf^Hftfl 1 6110949 fcN-W&f-T'J-frm^fott, H^#fF 95/15309 

(W095/15309) izmmnfc&yo&s mmnm 99/67279 (W099/67279) , mmnm 

99/61431 (W099/61431) N 9l@ftfF 99/67278 (W099/67278) £lBKH#fF 6090786 
C7UlttW*^ 3-D y 1050540 Slf^H'Krtt 5543396 fcsfca**- 

IMS 

*^0^©M(is dpp-iv <Dm.mftM*%ir zffinmb&®*m&T% ztiz&% 0 

• & &±$&(Dmm&miT* < mMm^n-oftn^ tibo-hsss ( i ) 
-r^to-fes **wa:OT© (i) ~ (xxv) (cis-rso 
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(I) (I) : 

A-B-D 

Aim&% b < mmm<D 1 - en o p-jvm, wwmh < mmwk® 3-?tv 
<»g&©i, \-v**v-z-i-tw*j-)\s&, am^b<»am©3 

U W.WB b < mm&V) 2 , 5 Kn- 1 - e d 'J 

ft&g b < »gm© i-kd'J ji^s g&g b < &#*&© u ; *s 
£ b < &#g&© l — J > h* u -;i/Ss B&g b < tt#ttlfc© l — f > H U 

am^ b < imw&<D i-^^tKD^f>^j ^ s&g b < «#«&© 1 - 

Th7tpD^/iJ ;i/*s X&gl&g b < fcfcMSI© l-T*tKn^iJ ;vai& 
Bfcfc 

a) - (C(R X )(R 2 )) k CO- ka:1^^60lt^U R'&tfR'ttu 

«j^b<tt«»©T^^»s B^b<»#gm©ras^;i/ d r>'^ 
gtfe^b<tt^Stft©HI3gsa5g^ IIgU<li#fi®7;i/^^;^ mm 
£ b < iiigi07j^-;H, g&g b < fct^gm©^ y -;i/Ss g&£ b < 
^«ft©7 , 7;w^;i/3£s S&& b < tt^giH©^ n?'j W±WM% b < 

R^R^^m^Jf^HigfcftoTs Xttk#2ja±©®£s WD^ofclK* 

b) -C0 (C(R 3 )(R 4 )) m - R 3 ;5t>*R 4 fci\ H-XttUfc-sTx ^ft* 

c) - (C(R S )(R 6 )) n - (S^k R 5 £t>*R 6 yu ^-XTO^ts %Mtm 
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d) -CO- Xfcfc 

e) -S0 2 -^iU 
Dii 

-U-v [jfciK U\±WWk : £L<l±WWM<D¥^i?>V'( xti^e^ 
y>iM;i/g£StU V&-E-R 7 U«K E&#M£k -CO- -C ( = 0) 
O-s x&-S0 2 -£giu R 7 &7.kmJI^s g&^b<fcj:#gm©^*;i^ 

sm^ l < i±imm<?>mm&7)\s*)ms umm b < mm%<ommm.mM^ 
mm% b < ttipfjio7;v^-/v^ wwm b < &#gm©:^*-,>i^ gj&g 
b < mm&oT u w$m b < j±^a^cDT ^ mwm b < » 

gm©^ D7U x&Hgi^ b < \±0UWk(D^9- dt'J -;i/T;i/*>«£ 

-W A -X A -Y A -Z A 

1) W A WY A fciU l^-XttJI&oTs ^M^s EjffC3\ -SO- -S0 2 
-s (R 8A ) - (5$*s R 8A (iluI3R 7 i:|5|«T*$>§) £31 U X A &g& 

^ b < \±#w$k<mm&T)]/* i/ ggm b < mm^mmm.mmi^ & 
Tk^Ji^i-o^fc^ fi^b<»am©TUi/>*> itfu^ti 
cdt^;i/^t 1/ >^ st&& b < mm&o^T v-rvu wwm b < &#g& 

0^xDT'J-;i/T;V^rl/>S N Xfct- (C(R 9 )(R 10 )) q -[S4K q&l7>£ 
6©S»*^U R 9 SrjR 10 (i N zk^S^ gffcgb<l±#g 

i©7 gm^ b < tt#.gffc®JiiJg5£7;i/*;i/2k g&£ b < tt^SSl© 
m£tt*9K£x ilft<ii^07;v^^n s gm^b<»g^©T;v 
^r-;i/Ss g&^ b < mm&®T y stte& b < ii^ii©77;^/H, 

g&g b < ^^sm©^^ o7>j -;wa£x s&g b < mm^^ p t u 

xto b^n^ t ^ b fc r 9 1 r 1 0 1 vmsmm* t -nt * o t ft 

JMIb<tt«lft0J»i*7 > ;^;va6**"r (fc**U - (C(r 9 )(r 10 )) q -* 
&^2>^©a^»R 9 ^R 10 ^-r^T7^Ji-?T-$)^3i:{i^^) ]*£fi\ % 
3WiX A #W A 3mY A #3i1--N (R 8A ) -©tf-£©-N (R 8A ) -fc-«fc& 
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o T s g&£ b < fc*#gffe© f d }) y > sm g&g b < tt#g&© e ^ 'J ^ 

V (X A ^W A X{iY A tf^t-N (R 8A ) -©/t£©-N (R 8A ) -fc-$tC&o 
Tn g&jg b < t±#g&© KD U > *M )\s&5LlZWm% b < &#g&© t:^ 'J 5> 

2) W A WY A i±s H-XttJIfcoTs KM?* SKStli^ -SO-, -S0 2 
Xfcfc-N (R 8B ) - (5$*s R 8B &M3R 7 ^IM£irr) ft*U X A «- (C 
H 2 ) r - rttl^feeciSfc**^) Z A fcJ\ g^b<«sm 

©Jigss^r;v^;i/^ g&gb<tt#gft©j^a«&3^ gftgb<t±#g& 
07;^-;^ gJ^fb<tt*gift©T;i/*r:;i^ IMb<iiffl©77 
gm^b<^#g^©^DTU-;v7';i/dr;i/a.. -so 2 -N (R 15 ) 
(R 16 ) [sS^ R 15 ^J;t>*R 16 {illI-x^^oTs gtfcgb<fcfc# 

g&© 7)v*)),&s g&@ b < &#gm© r u -^x, g&g b < s^gg© t ^ 
Hitt:3a:oTg»«bv<tt*gtft©iiS!Ka*w (ttj^iS6a*3Bafittt?p 

g&£ tbfe t: U V)ims XktgSl© b < t±#g&©J£nF©£ : h U 7;M-d ^ 

K7i?-;i/S, h'j7i?-;vS, ^i^S, 7'J 

tTD U 4 X W U £ 7 y u h U t ^ y ? h 9 V U 

X&G A -R 17 (s5*K G A & N -CO-, -C ( = 0) 0-, Xtt-S0 2 -£^ 
U R 17 UfflBR 7 i:l5!#T"^^r (fib W A M^^§^-T^ 

£Kfci: Z A &^y«T*g&£;ftfc f U ^St^ot^J; < x B ifi- C 0- gcfctt 
- CH 2 C 0 - fc&ffc^fci* Z A \±- h DSXiii/77 XT'ggl£ ftfc E U 
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(id D^-w A -x A -Y A -z A T-fe?.^ (i) m^tmcDit^mximm^m 

(I I I) B#-C0 (C(R 3 )(R 4 )) m - (sfci-K R 3 s R 4 Wm{i^ti^tiBU 

mtmrn-cftz) (i) igx&fg (id ^©^-rn^icfBmo^t/x 

(IV) A#g$i3gb < i£#g$i© l-eou Xttatfcgb < fcfc^a& 

B#-C0 (C(R 3 )(R 4 )) m - R 3 ^ R 4 SVm«^ti^tiBulBi:|5l«T* 

foS) t^Ls 

D#-W c -X c -Y C -Z c {sS^ W c St>*Y c ^-N (R 8C ) - (i&4u R 8C & 
B&& b < tt*ra<DB3l&tt*9tifc2p 1 ofifc^fcS, gtfcg b < tt 

#a&© 7 y 1/ >a> b < Kmor?;^ i/ a&s b < itmwm 

o^D7iJi/>^ g|ft^b<H:*figl©^7 t o7 , i U-;b7;i/^u>3t, X»- 
(C(R 9 )(R 10 )) q -[^ qttl*»&6©SI**^U R s St>*R 10 tts H-X 

ttgfcoTN ak*^^ gm^b<^^gm©^>^;^ Sm^b<»S^0 

g^b < iilffli®7;^-;Hv gj&gb < f±#gm©T u - 
mteBfb<tt**lft©r5;i/^afc gm^b<{i#gii©^D7 , J-^ 
g$i5g b < fcfc^a&o^n r u jutrafcjftJMrafcli^b 

fc r 9 k r 1 0 t tfBEiKiws^? h-m t * o xgi&g b < tt&w&cDmm&T to*)], 
mzm? (tctdv, - (c(r 9 )(r 10 )) q -^^>^^ii©g«R 9 ^R 10 * j i- 
^x&mmtt&zz titter) &3v^x c #w c ;sLy:Y c #ii-r-N 

(R 8C ) -©fr;£©-N (R 8C ) -t-fttot, g&Sb<»g&©t?niJ 

gjftjgb < fc^ggi© tr^y s»$m;i>*n xfc*s&£b < fc^a . 
&©*«^U^>^,«£g|fcU Z c t±BuiBVfcP3n?&£} %&t>tm (i 
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(V) Atff if U< (i^IiO 1 - ij y-/H s XttlMKfi^O 
Btt-CO (C(R 3 )(R 4 )) ta - (5$#s R 3 s R 4 RVm&Zti?timEtmmT! 

&&) §^Ln 

D#-W , -X D -Y D -Z D m x'li- (CH 2 ) r - (jfcfK r&l*>£>6® 
WBte&t) £3lfcU W D OTY D (i-N (R 8D ) - (5£4\ R 8 D &ful3R 7 i: 

**u z'lis W^b<tt§iWiji©JllSibS:7';p^;i^-«j^b<tt 

fD7'J-;t/7;i/^V& -S0 2 -N (R 15 ) (R 1 6 ) [jftiK R 1B *«ta f R 1B 
ttH-XliJSfcoTv zK*®^ 'g«^b<tt#g&<z>7Vi/*;i^ g^Sb<« 
^BtfeoT' >; -;i^Ss g&g b < &ftw&<D75fr*)v&s b < a^gjft© 

& § tr n « r 1 5 £ «fc t>*R 1 6 #1*8 f s ^hm^ t-mizK-ox n&g b < 
tvv*s=-)i& v^vvsm, ^^'J^yi> t:'^7i;^;i/Ss 

-CO- -C(=0)0- Xt±-S0 2 -*£U R 17 &fiif3R 7 ^liT-&£)} 

(VI) Z c ^fcfiZ D ^lii I < li^f i©Af o 7 ij -;i/St 5i (IV) 
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(VII) ^D7'J 6 m(D^y" D?'J X(il<@CD^>Hf 

m&Ltzi ojKzxB^^nyy-^anf*** (vi) ^tiBte©<ti^t)XM 

(vi 1 1) i^r d 7 ij -;i/S©iiS* ! ^7y ^ny>Ji^ tvi^* 

ArP7'J-;H3itt-S0 2 -R 18 (5$4»s R 1 H£7)l*)\'& ; hU7;i/ 

; ; ^tP7'J-;1/S ; ^fo7'J-jV7)^;H ; T)V 

; Ii^T;i/=i^>>S ; 0 -mmftimmWWkt m^sim ; 7^>t- 
; ^;i/^-;i/^-^r^ ; 7 V-~))/**S/& ; t^WM"^^ ; ^9- 
D7'J -;V^^r^>^ ;atD7'J -;i/T;i/3^F->^ ;7^1;7M;V7^S; 

i?7M^7^s ; j^^^*;!^ ; N-mm&mmmwWk7$;m ; 

7M~jl/7US; 7^«7Ui ; 7iJ-;i/7US; 77jl/^l/7^; 
g ; n 7 'J -;V7 ^ ; SXtt^r D 7 'J -;V7;i/^JV7 ^ ) 

i(vi) exbsi (v 1 1 ) Jiti3«©^t)Xttms^fcfF^^ti^^©^o 

(IX) -W A -X A - Y A - N -W c -X c -Y c -X&-W D -X 1) --Y D -#2tI© 

t>tir\^m (id (viii) m(D^rftfrtemm<Dih&%)x.&Mm¥ 
(ix) igtfBigc^t/xtt^s^tfF^^ns^o^o 

(XI) 2^V^b6McD^bfe^Ji^±m^Ji^©— 2^ob«fc£&o 

TJJI^^^^;i/^BmbTi^^ (IX) JM{3f3«^b^r«{i^^fci i F 

(xii) d 7 ij -;i/S©iiSi)S - s o 2 - r 1 8 (3£# N R 18 &mmt 
mmx&z) t-&%% (viii) mttmvib^wmm^mfcm&ztizz 

(XIII) X A #W A X&Y A #g|-f-N (R 8A ) -<DR-%<D-N (R 8A ) -t- 

Kft^tv g^L<{i#g^of^';^>^-Y;i/*T-fe<5B (vi)ii£fc& 
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g (vi i) afcfBfto^^fcxttiBi^wfcM^iis*©*. 

(xiv) A&2-*yr;-i-\ZB*)i>-)\>&eibZ% (I) «~g (x-i 1 1) 

(XV) H (I) (XIV) E©^rftfr£B«©fc^Xtt^^Wfci ! lF 

(xvi) *?i7*-i»w73-y—v-vi ttm-ztzmmoftmtm^ztztixDm 

(XV) ^tf3«©E^o 

(XVI I) 21iSi©BW/XiiMkffll^fe«>0i (XV) ££Btt 

(xvi 1 1) 2mmmm^<mt^mmo^mRu/M^m^m^tzisb(D 

m (XV) «tcBtt©ISXo 

(XIX) g (I) ®~g (XIV).a©V^*i*tia«©fti^«X«±SBl^»K: 

(XX) g (I) J£f~g (XIV) S©V>f*i*»tflB«©^^«BXtt*a^«Jfc:81 : 

(xxi) g (i) jg~g (xiv) «©i>r;fcfrfcffi*©fc^xtt*3^ttfc 

(XXI I) 2i«0WAliMOf:*©i'(I) ®~g (XIV) 

mo v > r ft tciB® © s^r*- vfr'^r?- tr—v - iv n$$j t y ^ v^y* & 

— fc? - IV W©ttS*?&«a!©WB o 

(XXIII) 2'miO?^tf/XliM0fe«)0i' ( I ) Sl~g (XIV) 

^o^rti^fcfB«©^7*^^;i/^7 , ^^-^-ivia^j^t^7^-f k^Js * 

;i, 7 l/T#Js a-#>3^~ fcflM&K PPARr^-*K PPAR a/ 

y^^l/^lf-^h. SGLT2P1^J S aP2lflWJs ^'j3-y>7t77t'J7 

-■eMSk >^ u >jaatt*aijsk (glp-d 

(XXIV) 2i»R#J©^|»XV/Xtt?&*0fc«>©g (i) (XIV) 
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jiyf^Ys ^'J^>^o\ ^U7-uh\ ^u^Uh\ ?"U£Uh\ ^'Jf 

^Dnrnt/UKs tn)#5i>K T£;i/tf-*s #^U*-*s ^^U 
h -;w ^'J^yxhn^^ V* X d :> U * N / X -T U X Gl-262570. 

JTT-501, NN-2344. L895645, YM-440, R-119702, AJ9677, Wl^ 
U - h\ b\ KAD1229, AR-H039242, GW-409544, KRP297, AC2993. T-1095, 

Exendin-4s LY307161, NN221K RXf LY315902 fr^iifcMiS l~3.«li^^ 

(xxv) ^m^m^m^m (i) ji ~m (xiv) mizmnztizib&Mz 

t h £ 1 1 C J: § 2 i^Jii«^ >> > K D - A Xs *g v 

(AIDS), &Wl^Ms ^IKtiS^IoM^So 

fiFS*n**©ai©ffiffl; 2S!»s*r0 : ?i»»v/xtt^if^ttT»"9Tx ±ia© 

-«5S (I) ©&S©/£»£oTs r;b*;i>2Stti6jgtt;5m#^#©^rft 

ttx 77i>*;i/&fcbTttx fliitfcJU p<^;i/Ss x^-;^ -fvrnt 
4\t'72-M&s sec-^^ tert-^;^ ^O^Ss -1" 

v^>^;i/3Sx *;f<>3Sn/£ N ^r^-;!/^ *£?-;i/£x 
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i/PU??)^ i/?V^>3-)l^ ^^DAdr^jVS, S/^D^\7"^;i/S N 

?)V^ t!S/^D[3. 3. fc*^P[3. 1. If 

a^ittts ^ p 7°p hVM ^i^s ^>^D^;M^H^^If 

^e;i/^t;-;^s ^^v* U 3 - f p >j -;i/2k x h5t b*p*y>j;i/ 

v>Tt±^lSifc2-l 2©7;i/er-;v3l*^-ro mtfx bTn;i/^ 7U/l/Ss 1- 

3k ^r^-;^ 5^>-;i^ h*^ 
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7i-M, T>bv;im, v\s=.)mmitmit>n%o tv-jw 

& h'Uy^-;^ h'J7^-;H, ^x-;v^ 7'j;i/^ trny;i^ N -Y ^ 

*v y f 7 y h y t vf y ;i^s h 5 y u a-^MJ-y u 71^ 

uii^yjMs >fv*yy;i/3k ^ptyj^ 7^^^x;i/»s 3v*-y- 
^-7^u^-;vs v *>>y eyKey^-;i/^ ty ^ h* 

bf y $ p - ^ J? t - ^ ^ -ji^ m \y y f y ^ -;p*s t7^yt'j^ 
t^y^y try ^x;i/^ N t?^;^?^-^ e^y^yy^y 
& t'J^/t:'J^-;bS, ^y^x-;!/^ ^>^7y;vSs -r>h*y;i/ 
a> >*v y ;i/Ss ^ ^ *v vk&s ^>v* h y r!/ y 71^ ^ >v^* 
-y-^y;i/*, ^>^7V>j;n, ru-;^ -r ^yy^y^i/*^^(f e>ti 
§0 ^pry-^r^^ShUTJis ±fBT;i/^;i/Ssy t ±IB©^P7'y- 

is^x D7'j -jvm £ l t & v * y y 71^ -y v * 7 y 71^ v u -71/^ 
7*5 s;-;i/ats * 7 y ^;i/Ss ± 7 ^ y ^71/^ -»^'J tr y h* 
t: y 5; s; - K'JOKU^ try Kt:^ s^7i/& try Ktr y **e7 
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-jv^ f>M^-;uS. k y^yyey ^x;u^ 

>^7U;i/Ss *f>l*y;i/*> ^>^-f^V'JMs 

y^;i/3£%fflv>*iifc* J "C§N «kt)^Wfci±N 7x-i/>ak ^7*u>SM;i/ 

*)\<& t bM&Ztl&TfrZ-frW&T y ^S^^j^U >*ft ffl ^ § c 

^u^^>^-f;vSs C7j>>^^ ey^>sM;i/^ 
7^7^>^^;i/*s dr7^u>^^;i/»s t7fj^>^^;i/ls *»yy> 

a, a' -;i/^^>^^l/SIWf,H5o tf U Kbf 'M^x;^ try 

h y 77 y tY^jv 3-*-y-^ y 
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TVTWfr&o ^>^^x-;i/S, ^>^7'J;i/S, 'oy^^'Jjb^ ^ 

Ss" SJSi7;i/*-;vSs gtftry-;^ g^^i/*;!/*, SI^rD7U-;i/ 

-f;i>ak gtft3-^7"v*ys^;i^ s&i - t*v-3-^;'jy=;i^ g 
mi, i-^^v-3-^ryu^-;i/^ gift3-*=¥W;y-;ba6s gift 
2, 5-ytKn-i-KDij.;i/S, glfti -£d y;i/Ss gtfttr^uy^Ss g 
m t:^ u ^ > s; >f l — r > F u gift l - >f > ^ u gift l 

-^-^^th'p^vpjjvs, gtfti h^t HD^g^at gift i -5 s * t 
KP#;>j;i4fc gjftfcr^y>s?>f;vais g|ft*^e^ 

glft7vi/*i/>ak gmii^T;i/^i/>^ giftrui/^ gmr 

5;i/*l/>ak iiArP7'Jl/>^ Ii^rD7'J-;i/7Ml/>^ glftf 

d u smt*^ 'J gtfctf^E u Sift*^ £^ u s> > 

jji&s gtft7^;i/a, Iit7^^ lib >j 7Mp^^;v7 
B&p< * >7;u*-;i/7 x gift- h d 7 gifts' 7* 7 7 

g& t* y gift e y $ ^-;u*s g& ee? gift e y 

g& h y 7$?-;^ gift*/ y ;u»s glft^f glft^v y -;^s 

glft7^7y-;i/S, gii^y^U-;^ mmi-y^v glft^w 
u em 'J h* tr 'M V-ji&s gift t: u ^ K t: u ^ gJft^x y 

s;-;vSs li^x-j^ gjft7 y;i/^ glfttrn u;i^ gift-r s tV y ;wafc, 
gifte^y*** glfthyrv^;;^ iftf h?^;;^ «ift*^yy;i/ 
&s mWk^TWim, n^vt^yjMs g^v^T'^y^ gm^- 
*wrv i) mWk?-7i?7W)ms g^>y^x-;vs, gm^> % /7 
y;v*s g&>r>i*y;i/^ gift>r>yyy;i^ wa^oy-f $*vy;i>* g 
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> y h u 7 y y > y * * # y u fr&s w^> v y y 

R 19 -C0-J- (5S#> Jtt^e^XttttJUJR^S^U 
R 1 *&T)V*)iM ; flt«5G7;i/*;i/2i ; Hg9i&limHR£ ; 7;i/4r-;i/£ ; 7;i/*- 

7;i/n*^ ; h y 7;i/^D^?-;i/3£ ; h >; 7;i/^-D^< b3^>S ; ItSiaTVi/s* 
^ ; 0-flgSS4fc*3SBtftk Kp*SW1/S ; 7;u>r^;i/;fr*^ ; 7)\,*-)V* 

; 7'J-M^^>S ; 75>;i/*;b;T^>* ; ^rD7'J-M^^S ; 
D7U- ;i/7;i/3=¥^S ; 7^S; 7)]/*)V7 5. ; y7;i/W5yS;H 
S^7;i/^i/7$ ; N-fli3g^*«tS»7$ ; 7fr>r-fr7$.J& ; 7 
;i/dr-;i/T^y^; 7'J-;V7^/^; 7 Z 7)V*)V7KS& ; ^fn7'J-;i/75 

X^TD7U-^7;^Jl/7^a§it) T*^^tl^«; -N(R 20 )( 
R 2 1 ) R 20 ^R 21 {ilH-MM^oT7j<^^;T;i/^;i/S;J3i^r 
; M^ttXSiys ; 7Vi/*=;i/£ ; 7;u*^;i/* ; 7* y-;ug ; 7?)\/* 

;^r07'J ;A-rn7'J —)V7fr*)]/& ;7)lti^^ ; Jii3g5&7 

;v*y-f;i/»; JB9Ktt*SS*;v#=-n^6 ; 7\;i/4r y * ; 7)\*J4fr& ; 7 
D-r;i/* ; 77;wt/#;b**-;us ; ^td7'J-;i/*;^-M ; AfP7'j- 
)i7)i*)iti)m-J\sg ; 7;m^r^*;i'^^;i/a ; J3i^7;i'ndr^*;i/^-;i/ 
£ ; 0-H5^ffi5jl3SSiftt KD^rJ/*;i/#-;i/S ; 7)W-)V***/-to)\s-#-))s 
g ; 7;i/*-;i/3j-=^^*;i/^-;i/S ; 7'j-M^ri/*;^-;i/S ; 7^;i/^;i/* 
=^5/*;^-;^; ^fD7U-;i/t*^*;^-;i'i ; ArD7'J-;b7;^^ 
>>*;i/^-;i/S ; 7;b^;i/^;i/^-;i/^ ; flg^7;p*;i/^;i/^-;w* ; tt^Att 
fH^ui^-^S ; 7;i/^r:;b^;i/^-;vs ; 7;i/^n;i/^;i/^^;i/S ; 7>J— ;i/ 
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D7'J-ii/7Ji/^i^-;H^it) T-^£ft£S; >?W F*;f-*£W 
-li^^^g^lb HP^r^*;i/^;uT^y* ; 7)itr-)i***/*)itf=.)i 

757S; ^l/^;]/^^*;^^^^; 7'J-M^>*^-^7^ 
; )l*)\/7t**si3))/X-)\sT ; ^ U7 0 )1^-J17 
; ^u7V-)V7))/u*i;%)\,X-})s7^ ;S ; 7)^u^m ; JJg^^ 

7V—M**y&\7^)V*)\s**l/&\^n7*)—M5-l> : & ; 
^rD 7 'J -;i/7j!/3 ; ^;i/*S ; h ij7;i/^P^?-M;i/7^-M; 7 

; 7 : 7)\/*)]/X)V : 7 J ; ^rD7'J-il/7Jl/7^jH ; ^rD7'J 

-;i'7Jl/^jl/7^jt/S;-S0 2 -R 22 R^fi^l/^US; hU7 

Mutf-jiM ; ; ra^^M ; 7)i^=.Ji& ; 7>;i/*^;i/ 

S ; 7 U ; 75)]s*J\s& ;^y"U7 V ; ^ D7 U — ^T;!/*;^ ; 

7)\su*i/& ; mm&7»3**/& ; o-fl^^m^smt FD*^a ; 

>ir-;i/^-dp^ ; 7}1<*-M*i'£ ; 7'J-;i/t^r^S ; T^l/^M-*^ ; 
^rP7'J-M^^l ; Ar'0 7 l J-;V7;i/3^i/S ;7^/S; 7fr*)]s7^ 
^S ; ^7;^Jl/7^;S ; M7;^;i/7^;l ; N~7)V^)V-N-m^ 
7)\s*)l7 ^S;N -JJi^^^Sm-T- J * ; T^^-^T ^ 7 * ; N - 7 
)V*)]s-N -7)Vtr-)\/7 * J m ; 7)i*-)]s7 * ; m ; 7'J-;i/7^/S ; N- 
7M;i/-N-7'J-;i/7^i; 77;i/^l/7^;l ; N^TVl/^lz-N-T-? 

; N-7M;i/-N-7;i/3^>7^/i; / \fD7'J-;i/7^y 
S;^rn7'J-;i/7M;i/7^S ; =r h^t Knf V3r7 U;i/i£; rF7h K 
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3,7 ; JlfBSiSltfil^S ; ; 7fr*-iv& ; 7 U ; 7=y 

ADy>ft7;i/« 5/TJ7fr*)V&s 7)ln^>7Jl 

V^Ts mZ.\£7)\s*)V7^;&s i?7J]/*fr7^;&mki#tt2>7fr*)l&ifit h* 
P^>7Jl/*;i^ ^>7^ 7)]/*)^ 7)l^^>7)V^-)imztji^tzm^W^ 

J3t^T;u^;bS^t>*^ST;i/^;i/g|3^^^t?S («ittfJ!iaK;7;v3^»>afi ; 

ap#fc*x mmm>7)\,*)\,mhnm,-i:ibz>o mM^mnm-Rmm^mmn 

fmWMt HD^S/*;i/3i?-;i/at; OH&fAttJHKII&i: pp^rS/*;!/^-^ 
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*r:;i/$#£^trg (^Jx.«T;i/^-;u^^^S ; m-;b7^1 ; t;i^7 

(Mz.l£7z>)]/*M*i'M; 7?)\s*)V7K ; 7<7)]/*ft 

-ji&RV^ D7U — ;i/«s#££tr2£ (^Rfc^r- d t 7 >; -;i/:t=^>» ; ^ u 
7 U — US; ^ D7'J ; ^ d7'J — ;i/7;v^-;u» ; 
ArP7'J -))s*5-*/i3)l7$-)m ; Af P7 U -;i/^-^r^>^;i/^;i/7 ^ 7 * ; 

— )\/7Vgm) 0AfD7'J-;i/a5^ IuIB^ptU— ;i/£i:|5]aT'$»?)o ^ 

TV7*)-fr7)\/*)V&RV^7'U7i)-Jl7)l*)l®fr%'5t5M (mZlt^U 
7'J-;i/7;i/3^i/S ; AfD7'J-;i'7^7US ; AfD7'J-;i/7;i/^ 
; AfD7 t )—)V7)l^rJlXJ^-)]/& ; ^fD7 l J-;i/7Jl/3 + 
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7^;KP>^£A^©jg^:f £>;Jx£o 3ia*«fcfrg£ft SEAT'S >#AD 
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±IB^*©-K (1-2) tC^T, Z#TOb<tt#Hl0Afn7'J- 

c^Ty^^^^bv^o^^DT-g 3 'vf P7'j -limit 1 XJ± 
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6 lo^f p 7* u i f@0-^>-fe* >mtm-^ Ltcio mom^y" p 7 u 

U-;^X(iM^^>P7';-;i/^(i^Ty^ ad^>& 7;i/p^>^ 

x&^x D7'j ^ tezm-fr bmitnz i x& 2 u±(DWtmt vxm lx 

V^T%cj;V^) T*£3o -JKSC (1-2) fc&^Ts -W-X-Y-fct2ffl©fi3WS 

^P*^ BffljRS^-eHf^-rajtiiatfcUT^fflu 2ffl©»jfim±2&^b 

6 <® ©»*£ b fclfclSJR^ t «k D PIT & tlT ^ 3 C #M * b l> (aUJteg##&f 3 

<DmM®mmm®)%mm?mp i 2t^L6mx&%zttfM%\s^) 0 -w-x- 

Y 2 ^©gSfSJ^f £^tr©£-fc& 2 fi©^HM? £PiT 3 2 & ^ b 6 ffl©Xffi 
bfcjRJUJfR^ ±fci± 1 ~ 3 ©7;i/^Mi)Sf^lt 1^3 3 b < s 2 o©7 

»^fctt*0ss±fc 1 ~ 3 ©7;wi^#agib-tv^ £ bv^ j^mm^ 
±©g&s#^3&M^ n^ii^o xmm.T^^^mt ^m^m 

±i3*'+'©-K d-5) w^is z^sm^b<teem©^PTu- 

e e» b^o D7U -;viMt^Arn7 U -;i/BSfcfc 1 x& 

Xttlfl©'<>-e>3Sfctt&bfc 1 0 i©I^r d 7 'J 3 i: 

b<, 6M©^DTU-;i/3e^&t:f?*b^o ^P7U-;HS#S&*£W 
tJi^ttts ^©g&S&-so 2 -R 22 #$?g;b<s R 22 #^7;u*;i/7^y 

*?£b^oft&$?t;b^Z&s g&»-S0 2 -R 22 (R 22 V*J7}V*)17 K SMs 
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-$5$ (1-5) fcfclvCs -W-X-Y-H:2ffl©»Ji^*i^»N M^H^ 

?iz&*)mxt>tiT^%z.t&M£ b^ (3»«3i3&s#a£-ra»&fcttfr3&©a*jB 

J^»#2&^b6fa-C&S;ii:#Mi;LV0 „ -W-X- Y-# 2m®mmm? 
*^tf«^fcg 2i@©gfilJI^£IBT3 2 fcl^b 6ffl©«IStfeJft*«^±fctt 1 
~ 3 <DT)]/*)l&&UWkhX V^ ^t«b<, 2 ■oO^^SffPH&SRJS 
^fcje£bW3to&&#«fc!)#iiLV^ ^ji^«T^>^fc{i^©^±t 1 
-3©7M;i/S^Sllt^5ui:^at b^ e ft*iS : ?±©llljy£tfK^*JP 

hkss; (i) xm$ft%fc^(Dmm%mm£mfe$hte^&, 

<bfo&to* r-fb^t) (I) j kfllfe. mnftm^Mh&miz^x bm®x%>Z>) 0 
<fbl^$) (I) B\ K©^lgfc*£l*^« 

A— B— L + H — D A— B— D 

(II) (HI) (0 
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fc&m ( 1 ) to&fo (ID (in) ^ i&Sfc J: t)^*#STs 

(THFK 1, 4-^^:^if>^©x-x;i/^Ms **y-;k x^-/k 2- 

bT ttx 01*. « h 'J V ymoWmSA, R»* U 7 A, 

KKzKSAU^A, zKWb^hU^As *Hlbt H/<? A, *&rts-fe$"7A£0«f 

h U >>A^ b^> h\ * U £ A tert-7 h^> K^©^JgT;V3dr>> b\ 
7 Wb* U £ A^W btl&o 
fc&tO (II) It St [01^^ 98/19998 (W098/19998) mi fcI3«B£*lW 

fb^> ( 1 1 1 ) t± N xm mm$& 98/19998 (W098/19998) s mimm 98/14431 

(W098/14431) s mmZft 99/51582 (W099/51582) ^] tBH^tlTV^S^a^b 
< ia##09iBtt0;£iSXtt*;Jl & tip btf#S £ i:^§§o 

<iOt&2> 

D^-W A -X A -Y A -Z A ffeSM (I -a) fck «<Z>SJ&iafcfl£V^»a 

A-B-W A X A -Y A -Z A 
(l-a) 



A-B-W A X A -Y A -H — 

(IV) 
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(i -a) it s it^m (iv) tih^m (v) tz. ^gtiDma^s 
ikBs v )^ym(D^mmmt7m, is^m^-^jw thf, i, 4- 

;i/7;v*^ri/ F^o^ro f >|4« Wl< ttiH^IMlts -7 8°C 

ut(^ m« h u x^-;i/T ^ x t: u vymvmmm. mi* u As 

A* h=^> h\ * U £A tert-y h^> F^©£JIT;U:3^> fctlSo ' 

-fb-^rt) (IV) BU £iK [S^fF 98/19998 (W098/19988) «] tCfBtefrlTU 

ft£r$j (V) mi&©4b^£LT&<5£i:fcT*t3#s £iK 

tf:/-1f y*if-f-(J. Chem. Soc.K 890-899 Jf( 1947^ K 

• *7 • If • • vif^-f-U. Chem. Soc.K 561-572 M( 1962 30s 

S?*— l-fr'Hr? 'V Vif^T 1 -* — (J.,Chem. Soc.K Bs 449-454 Jf 

(1967^K^^— i-)V-*7"( yriTy-KX-hfy'V^^y-l— (J. Indian Chem. 
Soc), 36^ s 787-791 Jf( 1959 3fK If • V^—T)^ • • . >r*X 

h U-(J. Org. Chem.K 17 #s 1571-1575 M( 1952 ^-^V • • tv** 
• h U-(J. Med. Chem.K 14#, 1060-1066 M( 1971 77>7ft 
l^F 1388756 (1965 30 „ • • y • 7* U*> • • 

-f -(J. Am. Chem. Soc.K 68^ 1204-1208 H( 1946 #HBS 60-120872 ^&$S, 
y t-tJl/ ■ t7 • ^r-f i/f ;i/ • h 'J-(J. Med. Chem.K 39^ 918-928 

ff(1996 ^K U*W» 67/06512 (196830 fcIBf8£*vTV\£#&;SLy:* 

tl & tip DTffS £ k #T* § 3 o 
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<mmm3> 

A— B-U-H +. l b — V ^~ A— B-U-V 

(VI) (VII) (l-b) 

(I-b) &> (VI) (VII) *&gfc:<fcDig3l 

j^-fbTk^s ^>-t?x h;vx>*©**8&ftflak* N ^x^-;i/x-^;k thf, 1, 
4-^*W>^£0x-7 t ;^jgji N x#y— ;k 2-rn;v-;i/ 

^(D{IS7/V3-;K N, N-y^?;i/*^A75 h\ N-^WD'JFX ^ 
8°C~ffl^fc«(D^©^0MTs 5#~4 8KFIHfilS*«cfct:J:D»* 

i/T(is mi* h u x^i/T- a- >s tf u s> >m<Dtimm&. u •> a n 

fli^ft (VI) Ca«^ 98/19998 (W098/19988) #] fc|B«£*iW 

JE*Hb£*l (VII) & s mJK©<b^fcl/t*§*£fc*>T?£a#s *1R 

• *7 ■ if • 4" * • yifx^ 4 -(J. Chem. Soc. K 890-899 H(1947*FK 
■ - If • tr^ftfr • Vifx^-(J. Chem. Soc.K 561-5721(1962 
^PK • a-^'-F -5r^3b;i/ • Vifx^-(J. Chem. Soc.K B x 449-454 

M(1967^K y • • >f V^-f T> • £ • Vfir-f -(J. Indian 

Chem. Soc.K 36^ 787-791 M( 1959 If • ^ ■ ^ • t-^'^ • 
tr$.ZbV-(J. Org. Chem.), 17#s 1571-1575 X (1952 • • 
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• MJ-(J. Med. Chem.K 14 #s 1060-1066 K( 1971 7^ 

1388756 (1965 ^) s • ^ • ^ • 7* U * > • ^ ^ - y 

itxr^-(J. Am. Chem. Soc.K 68^, 1204-1208 H( 1946 60-120872 



918-928 H( 1996 30, S§7 7 y*t8ftf 67/06512 (1968 50 lZtm$tlZ^Z% 
<M3i&4> 

B#-CO (C(R 3 )(R 4 )) m _ 1 CH(R 3A )-TfeDs D#-N(R 8A )-X A - 
Y A -Z A ^fe5^b^ (I-c) fci, ^©Sjf&X^fc^^jtr^i^A s T"t§o 



(^ R' MR' 5 RI-Xtt»36:oTW^b<tt*Wjl©7';i/3*^* 

oT^VS^U R 3A ttfyIER 3 ^|EOIiT*&*\ As B, X\ Y\ Z\ R\ 
R\ R 8 \ St>*m{i^n^tilul3i:l5l«Tfe^) 

(I-c) & s *b£& (VI II) (IX) i:^ ^SlcfcOS 



®7G3&«fcbTt±s W*tf**^«>*^hU«>A (NaBlO s #JMb$/3V#$ 



^ • *7 • i^i-JV • fr X Z h U —(J. Med. Chem. ) x 39 # N 



A-C-{CR 3 R 4 ) in . 1 -C-R ! 

R' 



HN-X A -Y A -Z A 

R 8A 




(VIII) 
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m± h U ^A(Na(CN)BH 3 ),7j<^b h >J7-fe h U £ A (NaH(0C0CH 3 ) 3 ), 

ft^TTfx fb^fc (VIII) i;{b£tJ (IX) *Kjfc£* N (I-c) £ 

M*Hb£«0 (V I I I ) [«#I f P4794185> 3-Pt7>- • 

ff=.y 9 -ir^* r U-(Eur. J. Org. ChenK 1 ^ 329-333 H (1999 

m®fc&® (ix) tts *i» immsfrss/mw (wo98/i9988) mi iztmzn 
<mmm5> 

D#-NH-X A -Y A -Z A T-fe3fb-£t) (I-d) fct, &©fiJfeIgfcftl>SBi 

A— B-OH + 
(X) 

► A— B— N— X A -Y A -Z A 

I 

G' 

FT (XII) 
H 

: A— B-N— X A -Y A -Z A 

(l-d) 

(:£4\ R' 3 ' {ifilBR 5 ^[Rl»T-fe!)x G J ttfuiBG A £|!i]fiT-& Dx As B s 
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Asa* (i-d) tt N i^m (x) (xi) ttts mn&^m&mm. 

£$«>$^<Dli©M£T\ 5 #~ 4 8 «fHSJ©^*S zbteX D (XII) 

7°^ — 13— y $ ' *y >-fe 5/ Z (Protective Groups in Organic 

Synthesis)^ 7*U->(T. W. Greene)^ Va> • >J- • 7 > >K • "F>X • -< 
MJohn Wiley & Sons Inc.) (1981 #88] ^£I3tB©^& 

ft-^tl (X)fc«[rh7^FD> (Tetrahedron) ^ 45 # N 5787-5790 H (1989 

(xi i) tts ^^ffittc^atXttJenfenipDT^scfctfTf^So 
6 > 

B#-CO--t?&t)s D#-NH-X A -Y A -Z A T&Mb£-tJ (I-e) fciu * 

A-H + OCN-X A -Y A -Z A 
(XIII) (XIV) 

O 

► A-C-N— X A -Y A -Z A 

(l-e) 
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■it^m (i-e) & N (xi id tit^m (xiv) t*s 

1, x*y-;w 2-t°p;v 

Itil WLtf h >Jif-^7^x t: u ^>^©^««s mmt> l> ^Av 

ih^m (xiii) «s -%m uutt-is-y? • r> h* • ^x-r ^>±;i/ • * 

X X h U — l/^— X (Bioorganic &Medicinal Chemistry Letters) s 6 ^s 1163-1166 

x (1996^) i?] iztmznx^zjj&xitzh^fcmKxm&zt&^zzo 
Ab&m (xiv) ^s mnmmnvxmx&^tibizmKTmzzttt-zz 

<mmm7> 

fc&m (i) ^s }k®m^nfcmmfetz>ztb-c%z> 0 

A— H + L'— B-D A— B— D 

(XIII) (XV) (I) 

(j^s L'{i7js^sx{±tuf3L^i5iaT*$)Ds As Bj&vvitzMnmmtmm 

tt&to (I) {±s (XIII) kft^fc (XV) ££s ^5t«kDJ»*^ 

H^J©^^ETs l^^^Sti^ m^PP*Ms ^^oD^^>^ 
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THF, 1, A-^-t^ym<D^-^)^mWks x^y-M 2-7-D 

- 7 8X!~^fc*&©$ja©IH©»9ttfx 5#~4 8BmRJ&£«£fcfc«fc D 

i^xm* y ^As zkm^- h y ^ As 7jc^<b^- h u ^ a^©m^Ss * h y $ 
a^< h^>h\ *ye?A tert-y Y^i/Y^o&mTfrn**/ m&mf ztis m 

&M£LT&, 1, 3-5>J/*b'v*$/^*;i/#$M ^ h\ l-x^;i/-3- (3 
®*sWb£«l (XV) WU *B#i<F 6110949 »©WiW»fclB«*nTV>S»*Xtt 

* ti e> t * DTf# * c h t § o 

;Li£ s rnr^r^ X • tTJl—X-X • >f > • - *s>-bt/X (Protective 

Groups in Organic Synthesis), </y->(T. W. Greene)^ $>a> • 'J — • 
T> K • V>X • >T>r3— tfb.'f ?f F (John Wiley & Sons Inc.) (1981^) #bb] 

— jj - y $ ' Y y 7, 7 Hr — t — 3 > X (Comprehensive Organic 
Transformations K R. C. y ^(Larock)^ (1989 *£) ^] fCcfcoT&fr? Z 

ib&M (I) ©+fcfctx cnft-ftfifc+IBfrfcbT^&cffSftil^fr-r 
$>%fo&to (i) £h#T*t£fc©$&3o 

±B©SBUittT»6nafl3^«©»«l©*# (Ms s Mtt©lfil±* 

zttt-v^Zo 4h&fo*<D7u F^y^b© wigs (00* tt:^ 
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s&s t Ko^^aW) tills mz.&TfMb (&7->;WbfcffliA37$/;i/g 

;Wbs ^>^;i/^^^^;i/^-;Wb^cD«^ffo^ht £ t 7*p K^y^b£ 
ft;Hb£r«t# s n t #f # 5 o 

09*.tt4««K ^ ttiBs Wfr, £MU Ms If^Hs »pvh^7^ 

^b^ (i) ©afemabfc^fcgfcfck ib^ft (i) tn&e>M"c®t>*izm& 

*»iii©isaii:LTBu (i) Tf^^na-fb^iiixHJsi^fttM^ii 
^ (i) 7j*$n*ft^x«±M*«fcfp**n5*©tt*2a^±iii 
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^mcDmrn, * u u > ^ u =i -;k t? v > y y 3 u 3 -;mbu 
t-^5o Beak MtoM<$&* fY^m, ^3i, x->^^ hmomm 

£r#k MSi?x;wi^©#®rSim ^';-feU>^©pJ^J^^ffiv^T«T•§ 

-^-m, rnrnm mmim*^) , mmk mmm, mmk m&Ms Mrg 

mt, f&Al B&fct) 0. 0 1~1 0 0 Omgs Sftb<li5~50 OmgTfe^ 

u~Ts *mwzmMMiz£?)£ bfcmfcmtmMTzv, ^mnommitrmo 
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m&Ml: (S) - 1 -[2- (2t(^7^7^) x.?-)V7^;]7*3-)\s-2 

(1) #%^J2^f ) tl^)2-(2-^7^-;i/T^y)ji5 L ;i/T^> (415 mg, 3.00 
mmol) ©THF (2 mL) acfcTtfcHfttt 6011155 fcf3«© (S) - 1 - 7'n 
^5 ? -fe^;i/-2-t:PU^>*;i'^-h >;;!> (217 mg, l.OO mmol) ©THF (4mL) & 

^DYh^7^- (^DD^A^^y -;i/=6/l ) t?J|K u «iBfl5-&%© 7 u 
-ft (114 mg, 0.420 mmol) *mtzo 

(2) (1) T*l#£>*lfc7U-<fr (225 mg, 0.820 mmol) © THF (2.5 mL) 

(160 #L, 2.46 mmol) '&in*. N gMT- 1 0#M#Lfco MEE 
TT? THF i:^^>^;i/*>K*e*b"r#&nfcatt*2-7'D/v-;i/-x^ 4 / 
-JMP&IMWbU WRta&b (239 mg, 0.870 mmol) *M&ffiikt bTUfco 
Jfcsfc: 26% 

>H NMR (DMS0-d 6 ) 6(ppm): 8.99 (1H, br s), 8.00-7.97 (2H, m), 7.75 (1H, d, J 
= 5.4 Hz), 4.84 (1H, dd, J = 5.9, 5.4 Hz), 4.11-4.00 (2H, m), 3.65-3.37 (4H, 
m), 3.22-3.04 (2H, m), 2.35 (6H, s), 2.24-1.96 (4H, m). 
APCIMS (m/z): 275 (M + H) + 

TtmfrVr 0,^80 2CH403S 1.5H 2 0: C, 36.49; H, 5.93; N, 17.02. HilJffi C, 

36.64; H, 5.66; N, 16.75. 

mmmz: (s) -i-[2- (s-tuu-z-ww-KT^;) ^jvtk 

j]7*?-jv- 2-tn'j yyb)\,ft- h u;i/ 2 >*;i>*>*I(fl3£* 102) 
2- (z-v^V-frys.;) ^ >©ftfc>!? t#%^J3-ef#^>n§ 2 - 

[ (6-£nD-3-tru^-;v) r^y] x^;i/:P=;>£ffll\ (S) -1- 
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APCIMS (m/z): 309 ( 35 C1M + H) + , 311 ( 37 C1M + H) + 

H»J3: (S) -l-[2- (2-^y^U-;i/7 ? ^y) x^l/T^ }7^))/ 
- 2 - 1: d u s> > h U A- 2 igM Ub&lfa 103) 
2- (2-f^^^;i/T^/) ^ft&^fc^mT^ft^- 
^-^v*^ y^i/T^y) (S) -i-^D^T-fe^;u 

JR*: 16% 

'H NMR (DMS0-d 6 ) S(ppm): 8.40 (1H, s), 7.83-7.53 (3H, m), 7.43-7.36 (1H, m), 
4.84 (1H, dd, J =5.9, 5.4Hz), 4.21-3.42 (6H, m), 3.32-3.11 (2H, m), 2.25-2.02 
(4H, m). 

APCIMS (m/z): 324 (M + H) + 

mMM4: (S) - 1 -[2 - (4-^DD-l-7^7^iV7^) *3-)l7$ 

;]7-b3-)i-2-vu i)p>ij)vits-h u;i> 2**>*;v*>&E0fb-&%ii04) 

2- (2-f^^-;i/T^^) x^;i/T^>®^t>t3fc##^!l5T-f#$)n^2- 
(4-^DO-l-7^7i?-;i/7U) xW^>$fflK (S) - 1 — 7"d 

W*: 18% 

'H NMR (DMSO-d,) <5(ppm): 8.16-8.05 (4H, m), 4.84 (1H, dd, J = 6.2, 5.1 Hz), 
4.15-4.11 (2H, m), 3.91-3.87 (2H, m), 3.65-3.55 (2H, m), 3.44-3.20 (2H, m), 
2.31 (6H, s), 2.25-1.99 (4H, m). 
APCIMS (m/z): 357 ( 35 C1M - H)", 359 ( 37 C1M - H); 
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IWJ 5 : (S) -l-[2- (6, 7->^p( h^i/-4-^^^U-;i/7 7 ^y) x 
^ J ] r-fe - 2 - 1: o y > b y ;v 2 .x * >Z)i* >m& (ft 
105) 

2- (2-b'^^r:;i/) T^y^^;i/T^>©f^t»t){C#^J6-e^^tl?)2- 
(6, 7-^* t*i/-4-*j-"JV=.)lT^y) ^3-)lT^>%m\ (S) - 

W: 12% 

'HNMR (DMSO-cU S(ppm): 8.88 (1H, s), 7.84 (1H, s), 7.29 (1H, s), 4.84 (1H,. 
dd, J = 6.2, 4.9 Hz), 4.20-3.93 (4H, m), 3.99 (3H, s), 3.97 (3H, s), 3.66-3.56 
(1H, m), 3.53-3.20 (3H, m), 2.55-2.04 (4H, m), 2.34 (6H, s). 
APCIMS (m/z): 383 (M - H)' 

mmme: (s) - i -{2-[2- u-eysw - 4 -jit 

}T-fc5\>i/- 2 -h'D y b y;i/ 2 p< * >*;i/*>^ «b 

^tl 106) 

2- (2-b*^^r:;i/T$yaif-;i/) y®ftt> *) £##0«J7T-^£>;h,& 2 - 
[2- -4-^r^\/y-;i/T^y]x^;i/T^>^fflV\ (S) - 

1 -^Dt/t^l/- 2 -h"D y ^>5b;i/^*- b V)Vt<DM£iZ.&ki&^Tfimt) 
y e7A^*hbTfflV\ H»l illel^tbT^fB'fb^^fco 
Jft*: 17% 

1 HNME(7y-#:, CDC1 3 ) tf(ppni): 8.74-8.72 (2H, m), 8.50-8.30 (3H, i), 7.93-7.87 
(1H, m), 7.77-7.72 (1H, m), 7.58-7.51 (1H, m), 5.00 and 4.77 (1H, i), 3.86-3.58 
(4H, m), 3.50-3.09 (4H, m), 2.38-2.00 (4H, m). 
APCIMS (m/z): 402 (M + H) + 

msmi: (s) - 1 -[2- (2-*y y;i/7^y) 

t: d y y > b y ;i> 2 (fb^t» 107) 
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mt>h%2- (2-*; V)iT$.;) ^?)iT$>%m\ (s) -l-ym^r 
2 -en u^>*;i/^- h u^oiSiirxiit&v^j^*'; ^a^^s 

IR*: 20% 

: H NMR (DMSO-de) (ppm): 10.2 (1H, br s), 9.43 (1H, br s), 8.45-8.16 (2H, m), 
7.90 (1H, d, J = 7.6 Hz), 7.75 (1H, dd, J = 7.6, 7.6 Hz), 7:48 (1H, dd, J = 
7.6, 7.6 Hz), 7.21 (1H, d, J = 6.8 Hz), 4.82 (1H, dd, J = 6.9, 4.2 Hz), 4.29-3.93 
(4H, m), 3.62-3.47 (4H, m), 2.23-1.86 (4H, m). 
APCIMS (m/z): 324 (M + H) + 

mm 8 : (S) - 1 -[2- (4-^;i/-2-3r/ VJIT^S) xf-^T^y] 
T-fe^;i/-2-lfP'J^>>b;i/^-hU;i/ 2i&Mi& Ub^-t)108) 

2- (2-f^^x;i/T$y) x^;i/T^>©^D ki^m%T*%t>nz>2- 
(4-*?-)i>-2-*; V)iT$.;) if;i/7^>§fflv\ (s) -i-7u^t 

JR*: 26% 

X H NMR (DMSO-ds) 5(ppm): 9.26-9.19 (1H, m), 8.21-7.94 (2H, m), 7.86-7.74 (1H, 
m), 7.61-7.40 (1H, m), 7.06-6.92 (1H, m), 4.78-4.67 (1H, m), 4.54-4.16 (1H, 
m), 4.10-3.82 (6H, m), 3.42-3.34 (2H, m), 2.58 (3H, s), 2.01-1.81 (4H, m). 
APCIMS (m/z): 338 (M + H) + 

mmm9: (S) - l-[2- (4-*yU;V7^y) ^)VT^J]T^)\y-2- 
tn'j V y*)\s-X- Y u;i/ 2 (ib'&tl 109) 
2- (2-e^x;i/7^y) x^;b:P XDiXt) t> £##$1 9 ~£ffi£>tl%> 2 — 
U;i/7^ y) x^l/Ti* (S) - l-^P ; ET-fe^;i/-2- 
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mmm 1 tmmt Lxmutsmzntzo 

JR¥: 28% 

*H NMR (DMS0-d 6 ) 6(ppm): 9.69 (1H, br s), 9.62-9.30 (1H, m), 8.72-8.64 (2H, 
m), 7.99-7.94 (2H, m), 7.76-7.71 (1H, m), 7.00 (1H, d, J = 7.0 Hz), 4.84 (1H, 
dd, J = 5.5, 5.5 Hz), 4.30-4.10 (2H, m), 4.02-3.89 (2H, m), 3.64-3.06 (4H, m), 
2.20-1.91 (4H, m). 
APCIMS (m/z): 324 (M + H)* 

10 : (S) - l-[2- (l-'fV*; U;i/T^) x^l/T^lT-fe^l/ 

-ftjift- h u )v 2 imm. (it-tern no) 

(l-'fV + ^'JJI/TU) x^l/7^>^ffllV (S) -l-yD^T-fe^l/- 

v\ mmm 1 fc^ac LT«Bfls^**#fco 

JR*: 3% 

J H NMR (DMSO-de) d(ppm): 10.30 (1H, br s), 9.38 (1H, br s), 8.86-8.83 (1H, m), 
7.96-7.95 (2H, m), 7.81-7.65 (2H, m), 7.28 (1H, d, J = 6.8 Hz), 4.83 (1H, dd, 
J.= 5.4, 5.4 Hz), 4.35-4.04 (4H, m), 3.70-3.52 (2H, m), 3.46-3.36 (2H, m), 
2.22-1.93 (4H, m). 
APCIMS (m/z): 324 (M + H) + 

H»J11: (S) -l-[2- (2-^>y^ryU;i/T^^) xf;i/7^]7iz 

2- (2-^5^-';i/:p=- y) ^3-ji7ixDft,fc>*)fc0%MUZ'&t>n%> 2- 

JR*: 18% 
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'HNMR (DMSO-de) 6(ppm): 9.45-9.23 (1H, m), 8.59-8.49 (1H, m), 7.72 (1H, d, 
J = 6.8 Hz), 7.49 (1H, dd, J = 6.8 Hz)., 7.27 (1H, dd, J = 6.8, 6.8 Hz), 7.08 
(1H, dd, J = 6.8, 6.8 Hz), 4.86 (1H, dd, J = 6.5, 4.6 Hz), 4.20-4.08 (2H, ■), 
3.77-3.20 (6H, m), 2.26-1.94 (4H, ■). 
APCIMS (m/z): 330 (M + H) + 

12: (S) -1- [2- (5-N, H-y*f-JU7$.JZ)l'*=.)V-2-}£ 

{ih&to 112) 

2 - ( 2 - V=-)V7 ^ y ) x.?)lT 3- XDftfc t) 12 CfBi&CD^T- 

*§£>H£2- [5- (N, N-^^f;i/7U^*^).-2-t'J^I/7V] 

x^;i/75>^i\ ^©MtjoV^T^>>^;i/^>^©^t)t)ic:4 moi/L 8Mb 

am- 1 , 4 h»j 1 tnm^xmm^m^ntzo 

jRap: 27% 

'H NMR (DMS0-d B ) 5 (ppm): 8.30 (1H, d, J = 2.4 Hz), 7.68 (1H, dd, J = 8.9, 2.4 
Hz), 6.70 (1H, d, J = 8.9 Hz), 4.84 (1H, m), 3.68-3.41 (6H, m), 3.16 (2H, br 
s), 2.58 (6H, s), 2.17-1.76 (4H, m). 
APCIMS (m/z): 381 (M + H) + 

«#]13: (S) — 1 — { 4 — [ (3-*/T;-2-VV9))s) 7 K J M-fr^yV 

;i/T^y }7 > -fe^;i/-2-^P'j^>*;i/^-h';;i/ 0(b£-Mi) 

2 - ( 2 - f7 ^;i/7> =• y ) x^;i/T ^ >©ftfc> D fc###fl 15 CI3i©^gf 
# £>ft& 4 - [ ( 3 —>?V - 2 - £ U 5W) 3-)V]^>i>)\/7 ^ >£ffll\ 

(S) - 1 -^p*7-fe^- 2 -t?P>; i/ytj)]/Tf,- y y^fcoHte-igt:^ 

W: 56% 

l HNMR (7'J-#> CDC1 3 ) 5 (ppm); 8.30 (1H, dd, J = 4.9, 1.9Hz), 7.66 (1H, dd, 
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J = 7.6, 1.9 Hz), 7.31 (4H, s), 6.62 (1H, dd, J = 7.6, 4.9 Hz), 5.59 (1H, br), 
4.75 (1H, m), 4.69 (2H, d, J = 5.6 Hz), 3.82 (2H, s),. 3.55-3.30 (2H, m), 3.37 
(2H, s), 2.56 (1H, br), 2.32-2.04 (4H, m). 
APCIMS (i/z): 373 (M - H)" 

m&MU: (S) -l-[4- (3-^7;-2-t'J^;v) 
7t - 2 - D U V > £ h U )]y U\j&®) 202) 

2 - (2-t7 V-)\s7 S. S ) x-3-)l>7 ^ >©ftfc> D £#%#J 16 fcI3®©#&-£ 

*#e>*i3 l- (3— >T;-2-t;D^;)/) e^5^> 2tmt&*m\ (S) 
- l-^n ; ET-tef-;i/-2-^D u^>*;i/^-h U;i/i:©^xS{ci5VAT^ 

*'J-i7A^»^bTffiV\ Hli0!ll (1) ^|5l1i(3bt^fB^«^feo 
iR^: 60% 

'H NMR (CDC1 3 ) 5(ppm): 8.34 (1H, dd, J = 4.8, 1.9 Hz), 7.77 (1H, dd, J = 7.6, 
1.9 Hz), 6.77 (1H, dd, J = 7.6, 4.8 Hz), 5.17*5 £ t>* 4.76 (1H, 1), 3.82-3.72 
<4H, m), 3.71-3.50 (2H, m), 2.96 &&Tf 2.88 (2H, s), 2.75-2.68 (4H, 1), 
2.31-2.04 (4H, m). 
APCIMS (m/z): 325 (M + H) + 

«#>J15: (s) -i-{2-[ (3-i/7;-2-Wi?)v) -N-pWi/T* y] 

^)V-^-^^)^T^J}T^^)V-2 -fcTD h U;Kfb^203) 

^jvT5.y^m^\ (s) -i-^D^r-b5 : -;i/-2-t:p';^>*;u^-hu;i/ 

JR#: 7955 

l H NMR (7 UH*k CDCI3) <5(ppm): 8.27 (1H, dd, J = 4.8, 2.0 Hz), 7.72 (1H, dd, 
J = 7.6, 2.0 Hz), 6.62 (1H, dd, J = 7.6, 4.8 Hz), 5.26 £<fctf 4.71 (1H, m), 3.82 
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(2H, m), 3.66 (1H, m), 3.50 (1H, m), 3.30 (3H, s), 3.28 (2H, s), 2.80 (2H, m), 
2.41£cfcl>*2.37 (3H, s), 2.29-2.01 (4H 3 m). 
APCIMS (m/z): 327 (M + H) + 

H»J16: (R) -3- [1- (3-^7; -2-Wi»l) - 4-¥^W)l] 
##00 19 £f3l&©#&T'#£>ftS (R) -3-[N-tert-yb^;*7;Mf^;i/ 

-l - (3—>Ty-2-eu^;i/) - 4-^^u^;i/T5^]T-fe5 : -;i/-4-5 : -T 

V*U^>*;i/^*-h U;i/ (21 mg, 0.046 mmol) *mh*?-\s> (0.5 mL) C»jWU 
*#T\ rU7;M-PH* (0.5 mL) £Jn*. N 15Mm *$B£I»*U l&IB 
»Lfc 0 EJ&tt&aiBU #e.ftfe^tx^y-;i/ (3mL) fcJniU pH#8 
£&&£T\ BioRad AG (g&ffig) 1 X-3 -r*>a&py>*Jn^fc, 

W&.ftfcSiS&HPLC (YMC Pack SIL SH-043-5 2X25cm YMC Co., Ltd, £pp 
*;i/A/**y-;i/=96/4, 8E*10inL/#) -C^flWIKU «iBfb«&*KD7»;H* (8 
ag, 0.02 mmol) £f#fco 

7U-&&THF (0.5 mL) tliU 4 mol/L 1 , 4-^^>?§^ 

(17 #L, 0. 068 mmol) £JD;U 30 »K*«E@*U mB4b64fe (lOng, 

0.02 mmol) £t#£ 0 
JR*: 50% 

J H NMR (DMSO-ds) <5(ppn): 9.20 (2H, br s), 8.42 (1H, dd, J = 4.8, 2.0 Hz), 8.09 
(1H, dd, J = 7.7, 2.0 Hz), 6.95 (1H, dd, J = 7.7, 4.8 Hz), 5.37-5.36 (1H, m), 
4.80 (1H, d, J = 8.5 Hz), 4.62 (1H, d, J = 8.5 Hz), 4.31-4.15 (4H, m), 3.3-3.5 
(3H, m), 3.18-2.99 (2H, m), 2.20-2.16 (2H, m), 1.76-1.68 (2H, m). 
APCIMS (m/z): 357 (M + H) + 

$mmi7: (S) - 1 -[ 1 - (5-t/7;-2-V*)i?)V) -4-t^V^;i/T^ 
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#%0iJ26-ef§£tl£:4-7^y-l- ( 5 -*/? J - 2 - £ 'J V)V) 
(0.606g, 3.00mmol) © THF (9 mL) *»fc**U 1 WM»#tfco ^©££©i& 
S-C^B^W 6011155 fcf3«© (S) -l-7pmfJl/-2-tD'Ji;>*;v 
st?-FU;i/ (217 mg, 1.00 mmol) ZMZs 3l$IHJft#Lfco «£ME®£U m 

^77^- (^DP*;i/£/^y-;i/=100/0~95/5) ttllU mm&®(D7 

#&ftfc«Pl*tJ£ THF (12mL) fcjftBU 4 mol/L Jg-fb*^ 1 , 4 

(0.9mL) I1TU «ETT?$$«£g*U »6*lfc8itfc THF IJoAs W 
U ttfiE$ttkU 4Kf34bl§rtJ (317mg, 77%) 
W : 77% 

'H NMR (DMSO-de) <S(ppm): 9.22 (2H, br s), 8.49 (1H, d, J = 2.3 Hz), .7.86 (1H, 
dd, J = 8.9, 2.3 Hz), 7.00 (1H, d, J = 8.9 Hz), 4.85 (1H, dd, J = 6.8, 4.5 Hz), 

4.58- 4.53 (2H, brd), 3.71-3.38 (4H, m), 3.00-2.91 (2H, m), 2.26-1.99 (6H, m), 

1.59- 1.53 (2H, m). 
FABMS (m/z): 339 (M + H) + 

TzMfttir ffl-JMt C 18 H 23 N 6 0 • 2HC1 • H 2 0 (430.36) : C, 50.24; H, 6.32; N, 19.53. % 
WM. : C, 50.51; H, 6.42; N, 19.24. 

HJte$ii8: (S) -l- [3- (5-^>ry-2-t:u^;i/) T%J-2-*?-)\, 
-2-7 , n^V7^] r-b^;i/-2 -t:D U^>*;b^- h 2m.Mi& Mb 
£rM6) 

(1) #%#!il3 ^fBS©^T*t#5,nS2-T^y-N- (5—>7V-2-fc:U 
i?M -2-/5 L ;i/7°DtVl/^^> (856 mg, 4.50 mmol) © THF (10 mL) 
*^TT**a^ 6011155 CIEtB© (S) - 1 -^P^ET-fe^;!/- 2 - fo U i?> 
h 'J;i/ (326 mg, 1.50 mmol) ©THF (5 mL) ®m*Mz.s |p]i^T* 10t3\ 
g^T* 70 &m& b tc o u P A £ x. fc^L WW! £ *x fiSft^S* 



57 



WO 02/051836 PCT/JP01/11578 

^!3'fb^)©7U-#: (481 mg, 1.47 mmol) £t#fc 0 ' 
(2) (1) T»fe*lfc7U-# (481 mg, 1.47 mmol) (DtfrJ-)), (3 mL) 
^ 4w>l/LtttokJR-l,.4-^**1?->«« (1.1 mL, 4.41 mmol) £AD;tfco 

U MB-fb^tl (110 mg, 0.32 mmol) LTlffco 
W: 22% 

»H NMR (DMSO-dj) <S(pp»): 8.98 (1H, br s), 8.38 (1H, dd, J = 2.2 Hz), 8.05-7.95 
(1H, m), 7.74 (1H, dd, J = 8.5, 2.2 Hz), 6.71 (1H, d, J = 8.5 Hz), 4.84 (1H, 
dd, J = 6.9, 4.5 Hz), 3.74 : 3.48 (4H, ■), 3.64 (2H, d, J = 6.5 Hz), 2.25-2.00 
(4H, m), 1.30 (6H, s). 
APCIMS (m/z): 327 (M + H) + 

mum 19: (S) - 1 -[ 1 - (5— >7V-2-e»/^;iO -4-^^;u-4-fcr 

i y vjit $ j ]7-k?)i- 2 - fern y s;>*;i/^ h y ;i/ 2 ffiSfi«b^ 207) 

( 1 ) 3-D yrtfttff 647639 fc|3«© 4 -tert- 7* h df-S/jb^-^r 5. J - 4 - 
_*^;i/£^y^> (1.07 g, 5.00 mmol) 41, 4-i?**V> (20 mL) 
-frs ftHayflrA (1.04 g, 7.50 mmol) 2 -7P o - 5 tTU S?> (1.04 

g, 7.50 mmol) %mXtc a iBl§r« 1 l&MfMbT^tT*^^ 7K4iP^.T 

#6tlfeSii*^y*W*7A^P^ h^7 7-f — TJISU 4-tert-7*h* 

(5—>7V-2-ey^;i/) -4-^^;i/.^y^> 

(0.78 g, 2.5 mmol) £f#fco 

•HNMR (CDClj) tf(ppn): 8.39 (1H, d, J = 2.4Hz), 7.59 (1H, dd, J = 8.9,.2.4Hz), 
6.61 (1H, d, J = 8.9 Hz), 4.43 (1H, brs), 3.96 (2H, ddd, J = 13.5, 8.9, 4.6Hz), 
3.39 (2H, ddd, J = 13.5, 10.5, 3.0Hz), 2.15-2.05 (2H, m), 1.70-1.50 (2H, m), 
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1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 317 (M + H) + 

(2) 4- tert-^h^r^*;i/^-;i/T^y- 1- ( 5 J - 2 - f >J V)V) 
-4-^^;i/f^U^> (0.78 g, 2.5 mmol) ©1, 4 -Vit^y m& (5 mL) 
fcs SK^Ts 4 mol/Ll&fbTklt- 1, 4-^^-^r-y->^ (50 mL) £Mbfco S 

(100 mL) fc««PU BioRad AG (§M*g) 1-X8^>&mi^> (40 
g) §JD^T> 5MWbfco S«^^^s MSiibt4-7^-l- 
(5— >7V-2-t:U vUl/) -4-^;i/fc^U^> (0.53 g, 2.5 mmol) 

fee 

'HNMR (CDC1 3 ) d(ppm): 8.38 (1H, d, J = 2.4Hz), 7.57 (1H, dd, J = 9.2, 2.4Hz), 
6.61 (1H, d, J = 9.2 Hz), 3.95-3.70 (2H, m), 3.70-3.55 ( 2H, m), 1.65-1.50 (4H, 
m), 1.33 (2H, br s), 1.19 (3H, s). 
APCIMS (m/z): 217 (M + H) + 

(3) (2) -C^e>tlfc4-7^y- 1- (5-^>7/-2-tU^l/) -4-* 
^;i/f^U^> (0.53 g, 2.5 mmol) <D**;-)imfiL (10 mL) £ s 7jOfcTT-*ffl 
fSffF 6011155 tlB^CD (S) -l-^D^T-fe^;i/-2-trDU^>*;b^^h»J 
;K174mg, 0.80 mmol) £JPx.s ^T*4^m#bfeo 7_k£JP 

mis mumhi-hvt7 2±7k®mT:m®L, »»n:>-)Af»itii 

U-ft (272 mg, 0.770 mmol) £f#fc 0 

(4) (3) -^m^tlfzy U-#: (272 mg, 0.770 mmol) © 1 , 4-^:**+h>?g 
$t (10 mL) fc x 4mol/LE<flaMB-l, 4-^*^>«» (0.5 mL) ^tK^TT- 

mju M-ei o^wtfeo *rfflbfctfciB£*sbt\ m&fc&m (m mg, 

0.440 mmol) **R6*£Bi:bTf&fco 
ft*: 57% 

l H NMR (DMSO-cU <5(ppm): 9.05 (2H, br s), 8.49 (1H, d, J = 1.9Hz), 7.87 (1H, 
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dd, J = 9.2, 1.9Hz), 6.99 (1H, d, J = 1.9 Hz), 4.83 (1H, dd, J = 6.8, 4.1 Hz), 
4.38 (2H, m), 4.15-3.88 (2H, m), 3.80-3.70 (1H, m), 3.70-3.50 (2H, m), 3.20-3.05 
(2H, m), 2.25-2.10 (2H, m), 2.10-1.95- (2H, m), 1.95-1.80 (4H, m), 1.45 (3H, 
s). 

APCIMS (m/z): 353 (M + H) + 

mmmzo: (s) - i-u- (2-^$/-)v) -a-v^w^t*;] 7*3- 

2 - 1 n <; v y h y ;i/ 2 mmtA «b&® 208) 

( 1 ) 22 izmmo^mnn t>ti*4-?$;-i- ( 2 - v-jd ^ 

V¥> (1.07 g, 6.00 mmol) ©N, N-^^f;V$M7^ h* (15 mL) 
giTC^BftS 1 6011155 tdfEtB© (S) - l-^D ; E7t^;V-2-tD 'J^>* 
h (434 mg, 2.00 mmol) ©N, N-^^f»A7? K (5 mL) ^ 
^iP^-s mum-? 3 Btfie»Ufco M£MES*^ ^^pp^A^Apx. 

*«ES*U ^&MS§A7A^nY|^77^ - (^dd*;i/A/^;- 
;i/=8/l) T'MMU mmb&®(D7 (127 mg, 0.400 mmol) &l#fco 

(2 ) (1) T^ftfc 7 UH* (127 mg, 0.400 mmol) ®^*y-;t/ (1.5 mL) ^ 
4mol/L^b7KfS- 1, 4-^^^r-9">M (0.30mL, 1.2mmol) £JPX\fco 

u nmb&yo (35 mg, 0.09 mmoi) %m&^tLxmt£o 

W: 5% 

'H NMR (DMS0-d 6 ) S(ppm): 8.40 (1H, s), 8.15 (1H, d, J = 2.2 Hz), 7.84 (1H, d, 
J = 2.2 Hz), 4.82 (1H, dd, J = 6.9, 3.9 Hz), 4.51-4.29 (3H, m), 4.19-4.00 (2H, 
m), 3.69-3.26 (3H, m), 2.94-2.84 (2H, m), 2.33-1.82 (6H, m), 1.71-1.50 (2H, 
m). 

APCIMS (m/z): 315 (M + H) + 

mmm2i: (s) -i-[i- (2-*yy;b) -a-v^wkt^;^*?-)). 
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- 2 - £ P U S> > * h U )V 2 %&Jg Mb^tl 209) 

(2-^yj;i/) £^u$»Sfliv\ HJfi^J20 ^^tuTliiB 

fb^jfcfifco 

M: 3% 

'HNMR (DMSO-ds) d(ppa): 9.38-9.18 (1H, m), 8.45-8.27 (2H, a), 7.92-7.8 (1H, 
a), 7.79-7.70 (1H, m), 7.62-7.36 (ZH, a), 4.85 (1H, dd, J = 6.2, 5.1 Hz), 
4.76-4.65 (2H, m), 4.22-4.01 (2H, a), 3.72-3.36 (5H, m), 2.23-1.98 (6H, a), 
1.83-1.65 (2H, m). 
APCIMS (m/z): 364 (M + H) + 

'mm 22: (s) - i-[i- (2 •;-;!/) -4-^u^;i/T^^] r 

t^l/-2-lfD)Ji?>*M-h'J^ 2 (fls-&%l 210) 

4-r^y-i- (2-^y^-b-u-;i/) t>*ys»4/flv\ H»20 £1111 feu 

JR^: 28% 

! H NMR (DMS0-d B ) £(ppm): 9.30-9.01 (1H, a), 8.88 (1H, s), 7.83 (1H, d, J = 8.1 
Hz), 7.65-7.57 (2H, m), 7.44-7.38 (1H, m), 4.84 (1H, dd, J = 7.0, 4.3 Hz), 
4.73-4.68 (2H, a), 4.19-3.99 (2H, a), 3.63-3.34 (3H, a), 3.07-2.98 (2H, a), 
2.28-1.89 (6H, a), 1.76-1.55 (2H, a). 
APCIMS (a/z): 365 (M + H) + 

H»J23: (S) -1-[1- (1-^V3V;;V) -±-\Z^)¥)\,T\JY?*. 

4-r^y-i- a— fv*yy;i/) K^u^>*fflvv (S) -i-^p^t 
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urn-. 9ft 

'H NMR (DMSO-de) (5(ppm): 9.45 (1H, br s), 8.15 (1H, d, J = 7.7 Hz), 8.06-7.93 
(3H, m), 7.77 (1H, dd, J = 7.8, 7.0 Hz), 7.56 (1H, d, J = 7.7 Hz), 4.88 (1H, 
dd, J = 4.5, 4.5 Hz), 4.31-3.98 (2H, m), 3.66-3.23 (7H, m), 2.32-1.87 (8H, i). 
APCIMS (m/z): 364 (M + H) + 

H»J24:(S) -i-[2-^^-;b- l- (2-^y^r-9-'j-;vT^y) -2-7* 
Dtvi/7^y]T-fe^;i/-2-t:D';^>pb;i/^-h>;;i/ 2M (-fb-^r^ 212) 
(1) #^J27{Cf3<gO*ST-#^tl^)2-T^y-2-/^;i/-N- (2 -*J 
7Dtjl/7'> (865 mg, 4.00 mo 1) ©N, N-^^fWA7^ 
K (20 mL) m^^U^mit^iy^A • — (504 mg, 3.00 mmol) &Jn*.N 

5 OT»bfco £©?g-&?tfc*H#fF 6011155 IZtm® (S) -1-7* 
0^7*^-2 -fc*D US?>*;M*— h U;i/ (434 mg, 2.00 mmol) £iDx.s lUS 

7A^D7F^77^- (7dd*;1/A/^7-;1/=100/0~90/10) T?IiU ». 
( 2 ) ( 1 ) T'f# 6 tlfc 7 U -fr©^ * 7 4 mol/L mb*M- 1 , 4 - S> 

-x* 7 jjg^bU (93.0 mg, 0.219 mmol) £*Rfe|£gi:LT 

11% 

l H NMR (DMSO-de) S(ppm): 9.00 (1H, br s), 8.41 (1H, s), 8.10-8.01 (1H, m), 
7.81-7.78 (1H, m), 7.59-7.54 (1H, m), 7.41-7.32 (1H, m), 4.79 (1H, dd, J = 5.7, 
4.3 Hz), 4.28-4.13 (3H, m), 3.84-3.47 (4H, m), 2.26-1.98 (4H, ■), 1.38 (6H, 
s). 

APCIMS (m/z): 353 (M + H) + 
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H»J25:(S) -i-[2-^^;i/-l- (2-*yy;KP^y) -2-7°nt:;i/ 
7^]7-b^-2-KDijy>*;i/^h u;i/ (ft£t)213) 

fc#%09 28 {ClB^cD^ffiTtf £*i£2-7^7-2-^;i/-N-(2-3vu;v) 
rDhVl/T^> (860 mg, 4.00 nnnol) £fflV\ N 4 mol/L ^ttiH - 1 , 4-*J** 
*>»«0ftt>t)t7v;HI*fflv\ IS«fl24fclWfcLT*lB<tj£» (85.0mg, 
0.182 mmol) %Wtco 
JR#: 9% 

•HNMR (DMSO-d,) 6(ppm): 8.03-7.65 (4H, m), 7.36-7.12 (3H, m), 6.57 (2H, s), 
4.86 (1H, dd, J = 6.8, 4.3 Hz), 4.27-3.16 (7H, m), 2.29-1.96 (4H, m), 1.43 (6H, 
s). 

APCIMS (m/z): 352 (M + H) + 

HJS0IJ26 : (S) -1-[1- (l->TV^y VKTS.;) -2-*?)l-2-7u 

2-75.; -2 -^;i/-N- (2 -*y*itU-;i/) 7Pt;i/7^ >©ftfc>t) 
fc##ft|29t^«0^ac-e^6tiS2-7 > ^>'-N- ( 1 - 2- 

^^;V7°DbVl/r^> (860 mg, 4.00 mmol) H»J 24 fcTOfcbT&SB 

(136 mg, 0.320 mmol) 
W: 16% 

'H NMR (DMS0-d 6 ) <5(ppm): 8.01-7.68 (4H, m), 7.33-7.07 (3H, m), 4.87 (1H, dd, 
J = 6.2, 4.6 Hz), 4.34-3.16 (7H, m), 2.29-1.95 (4H, a), 1.41 (6H, s). 
APCIMS (m/z): 352 (M + H) + 

H«J27:(S) - l-[2-^^;U- 1- (4-^'J;i/7^) -2-7*D£;U 
7^]7t^;V- 2 -tD 'J^>*Mr h U;i/ 7?MS ttb£t)215) 
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7°X3 > (860 mg, 4.00 mmol) £fflv\ 4 mol/L ^b7K^- 1 , 4 -iSJr* 

v>®m<DKt>'i9iz7v)mzm\ mrnm 24 ^isnt^LT^iB'fb^ (270 mg, 

0.578 mmol) %'&fc 0 
JR*: 29% 

'H NMR (DMSO-ds) £(ppm): 8.39 (1H, d, J = 5.8 Hz), 8.27 (1H, d, J = 8.4 Hz), 
7.80 (1H, d, J = 6.8 Hz), 7.67 (1H, dd, J = 7.3, 6.8 Hz), 7.48 (1H, dd, J = 
8.4, 7.3 Hz), 6.66 (1H, d, J = 5.8 Hz), 6.55 (2H, s), 4.75 (1H, dd, J = 6.5, 
4.3 Hz), 3.83-3.02 (8H, m), 2.27-1.90 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 352 (M + H) + 

mmmzs-As) -1-12-^^-1- (2-^7^7^) - 2-7-0 e 

;V?U]7-fefJl/-2-tD'J^>*M-b 7v;i/K*t ttb-£tJ216) 
2-7 ? ^/-2-^5 L ;V-N- (2-^7^r-b-U;i/) K)IT^ ><Df$t> K) t 

7o > (664 mg, 4.00 mmol) 4 mol/L J&fbTkifi- 1 , 4 -^sT* 

-y->»©^t>t)l3 7T;i/^ffiV\ H»J 24 £ITOfcUT$ifBlbllr#] (217 mg, 
0.519 mmol) £#fco 
26% 

! fl NMR (DMS0-d 6 ) tf(ppm): 8.00 (1H, d, J = 1.4 Hz), 7.86 (1H, dd, J = 2.8, 1.4 
Hz), 7.61 (1H, d, J = 2.8 Hz), 6.94 (1H, t, J = 6.6 Hz), 6.58 (2H, s), 4.72 
(1H, dd, J = 6.9, 4.2 Hz), 3.83-3.29 (7H, m), 2.26-1.90 (4H, m), 1.07 (6H, s). 
APCIMS (m/z): 303 (M + H) + 

HSte$l 29 : ( S ) - 1 -[2-^-^)1- 1 - ( 5 h d - 2 - K U 7 ) - 

2-7°Pt:;i/T^7]7 > -i25 : -;i/-2-t:D i ;^>*;i/^-h L-i5ii ttb£- 

«S217) 

(1) #%^J32fcfBm6D^T^e.tb5 2-T^7-2-^^-N- (5--h 
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d - 2 - f 1) 7u¥))/7^> (1.26 g, 6.00 mmol) © THF (14 mL) mW.i^, 
^T'«#fF 6011155 £f3«B© (S) -l-7nm^-2-tDiJ^>A 
(434 mg, 2.00 mmol) £iDx.s |ii!^T' 4 B^Wbfco Kit^ 

*;i/A/^*7-;i/= 100/0—90/10) TiftMU «fB-fb-&«J©7 »J-# (489 mg, 1.41 
mmol) £f#fc 0 

(2) (1) T**§£>ftfc7 U-ft (489 mg, 1.41 mmol) 0* (3 mL) 

CL-?@5^(212 mg, 1.41 mmol) *mz-fz 0 MffiT^ # 7-;i/£g*LT?#£>;h,£ 
a»S2-rn;V-^-CiS}|U »Bfl3^* (606 mg, 1.22 mmol) &ilK&n£ 

JR*: 61% 

! H NMR (DMSO-dfi) <5(ppm): 8.87 (1H, d, J = 3.0 Hz), 8.18-8.03 (2H, m), 6.71 (1H, 
d, J = 9.2 Hz), 4.75 (1H, dd, J = 6.8, 4.3 Hz), 4.16 (2H, s), 3.66-3.40 (7H, 
m), 2.25-1.91 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 347 (M + H) + . 

H»J30:(S) - l-[2-^5 L ;i/- 1- (2-W*>J\/7XJ) -2-7UV))/ 

7^ ; ]7-fe^ - 2 - kd i) h V)i 7v)vmM (fls-&ti2i8) 

-2-*3-J\s-N- (5-- hn-2-eU^;V) 7nt;i/7^>© 
ftfo D £##$1 33 tfB«©^Tf#e»tl§ 2 - t^ y - 2 -^;u-N- ( 2 - tr 
ij*>;i/) 7ot:;i/7^> (744 mg, 4.50 mmol) L-®5IM>fU> D fc 7 

'ft&JBK mm 29 tmmtLTMmib&m (268 mg, 0.642 mmol) *ntz 0 
iR*: 43% 

! H NMR (DMSO-dJ £(ppm): 7.91 (1H, d, J = 5.1 Hz), 7.35 (1H, dd, J = 7.0, 6.5 
Hz), 6.56-6.43 (3H, m), 6.56 (2H, s), 4.74 (1H, dd, J = 6.7, 4.4 Hz), 3.55-3.28 
(5H, m), 3.28 (2H, d, J = 5.2 Hz), 2.24-1.87 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 302 (M + H) + 
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H»J31 : (S) - 1-[2-pWI/- 1- (5- h 'j7;^D^^-2-f'J^ 
)VW& ttb£t>219) 

<tt)t)fc#^J34fc:f3«0^Tl§e>tL5 2-T$y-2-^^;i/-N- (5- h 
'J 7;i/^-D^5 : -;i/- 2 -KUSW /DW^ (1.05 g, 4.50 mmol) fcffiK 
L-i5iOftb&fc7T;i/iSffll\ H»J29 ^IqMiKibT^IB'fb^g (548 mg, 
1.33 mmol) £*#fc 0 
JR»: 89% 

•H NMR (DMS0-d 6 ) <5(ppm): 8.24 (1H, d, J = 2.7 Hz), 7.62 (1H, dd, J = 9.0, 2.7 
Hz), 7.43 (1H, t, J = 5.7 Hz), 6.70 (1H, d, J = 9.0 Hz), 6.58 (2H, s), 4.73 
(1H, dd, J = 6.2, 4.9Hz), 3.61-3.25 (5H, m), 3.37 (2H, d, J = 5.7Hz), 2.17-1.95 
(4H, a), 1.09 (6H, s). 
APCIMS (m/z): 370 (M + H)* 

HJfcfcl 32 : ( S ) -1-[1- (3, 5-^nn-2-K»J^7V) -2-* 
2 - 7D^I/7U]7tfJl/- 2 - £D U^>*;i/^~ h y;i/ 

2 - 7"^y — 2-p< - N - (5--hn-2-tU^;i/) 7*D^;i/T^>© 
f^i3DK##^J35fci3«0*»-ef*&nS2-7'$^-N^ (3, 
2-fc'U^;i/) -2-^5 L ;i/7-DbVl'r^> (1.05 g, 4.50 mmol) £/8V\ 
K®fW>!5fc:7v;i/K£J8K «#iJ29 fcl^«fc:LT«SB<b^» (475 mg, 0.977 
mmol) £f=#fc 0 
W: 65% 

l H NMR (DMSO-de) tf(ppm): 7.98 (1H, d, J = 2.4 Hz), 7.83 (1H, d, J = 2.4 Hz), 
6.58 (2H, s), 6.48 (1H, t, J = 5.4 Hz), 4.77 (1H, dd, J = 6.5, 4.5 Hz), 3.68-3.21 
(5H, m), 3.40 (2H, d, J = 5.4 Hz), 2.25-2.01 (4H, m), 1.10 (6H, s). 



66 



WO 02/051836 



PCT/JPOl/11578 



APOIMS (m/z): 370 ( 35 C1 35 C1M + H) + , 372 ( 35 C1 37 C1M + H) + , 374 ( 37 C1 37 C1M + H) + 

^»J33:(S) -l- [l- (5-*;w^-r;i/-2-tr';^;i/T^y) -2-* 

J ]T-fe^;v- 2 - trn u yytDitf- h VMfc&lfa 221) 
2-r^y-2 -^^;u-N- (5-- b n - 2 - e u ^nt:;^^ >© 
fU^£#%#l36 ciaii©£&T**#£friS 2-r^y-N- (5-£;ws^;i/- 
2-ey^;i/) - 2 -^^rnt:;!/:^ IWJ29 (l) i;|5]*ifcLT 

43% 

'H NMR (DMSO-cU 6 (ppm) : 8.47 (1H, d, J = 2.3 Hz), 7.80 (1H, dd, J = 8.9, 2.3 
Hz), 7.08 (1H, br.s), 7.01 (1H, fcr s), 6.53 (2H, s), 4.73 (1H, m), 3.82-3.27 
(6H, m), 2.19-1.81 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 345 (M + H) + 

«#|34: (S) -1-[1- (3->/T;-2-¥7p-)l7$.;) -2-M~)V 

-2-7 , DWU]?tf;i/-2-tDijp>^-h'Jjv 7v;i/gyfi «b 
£t)222) 

2-7^y-2-p<^;u-N- (5-- h p - 2 - f »; rnw^o 
^t>bt##M37tsa«60^-et#^tts 2-T^y-N- (3— >T7-2-t: 

-2-^^7°n^l/?^> (860 mg, 4.50 mmol) L-ffi5^© 
ftt)t)t7-x';i/^fflV\ H»J29 ^TOtbTM^t) (145 Eg, 0.327 mmol) 

JR*: 22% 

'H NMR (DMSO-dg) £(ppm): 8.29 (1H, d, J = 2.4 Hz), 7.90 (1H, d, J = 2.4 Hz), 
7.21 (1H, br s), 6.60 (2H, s), 4.75 (1H, dd, J = 6.8, 4.3 Hz), 3.66-3.17 (7H, 
m), 2.24-2.04 (4H,.m), 1.09 (6H, s). 
APCIMS (m/z): 328 (M + H)* 
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£160135 : (S) -1— {1- [5- (N, N-*J*?-))/T$> 7 -2- 
t:u^;i/T^y] -2-^^i/-2-7dw^;} 7t^-2-tog^> 

h 'J )l 77«' (<fb£tl 223) 
#%m8£iS«©#&T-#£ft£2-r^-N- [5- (N, N-^3Ml/T 
* J - 2 - £ U 2 -^fJI/7D ^ >(532 mg, 2.25 mmolK 

^ ^" (Merck, Aluminium oxide 90 active basic 0. 063-0. 200 mi, 326 mg) 
©N, N-^/f»A7; h* (10 mL) mWz., 0 "CT*^®^ 6011155 fcfB® 
O(S) - 1 -/P^ETt^V- 2- fc°D U^>*;i/^- h UM326mg, 1.50mmol) 

£in;ts ^?st* i . 5 mmmn vtc 0 ^mm\ t Lz&mm* u 

£MflESSU if-tifclM^^W^A^D^F^?^- (pan*)]/ 
A/*t>;-)l = 100/0^90/10) T'UMU 4ifS^t>©7U-' ft (37.0mg, 0.0993 
mmol) Sfffco 

(2) (1) zn^fitzy U-flc (37.0 mg, 0.0993 mmol) (1 mL) & 

^^7-7 (11.5 mg, 0.0993 mmol) £flP;tfco MflTF"C;>< — ;V£S£U 
Wmfc&m (23.0 mg, 0.0471 mmol) UTfffco 
JR*: 3% 

'H NMR (DMSO-de) 6 (ppm): 8.08 (1H, d, J = 2.2 Hz), 7.49 (1H, dd, J = 8.6, 2.2 
Hz), 7.09 (1H, t, J = 6.2 Hz), 6.63 (1H, d, J = 8.6 Hz), 6.57 (2H, s), 4.77 
(1H, dd, J = 7.0, 4.3 Hz), 3.80-3.20 (5H, m), 3.43 (2H, d, J = 6.2 Hz), 2.97 
(6H, s), 2.25-1.86 (4H, m), 1.18 (6H, s). 
APCIMS (m/z): 373 (M + H) + 

flJ6£0!l 36 : (S) -1-[1- (5-^DO-2-f'J^7^) -2-^5M/- 
tl 224) 

2-T^y-N- [5- (N, N-Vtl-frT^Jjjfrtf-lV) -2-£U^;i/] 

- 2 -^^)vy°u \Z)vt* yoWo D t:##0iJ39(3i3®cD^-e#^>ti?. 2-tk 
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y-N- (5-?DD-2-£U^;i/) -2-^WD^V7^> (163 mg, 0.816 
mmol) mmmtt tmm^LXmmih^ (60.0 mg, 0.133 mmol) zmtzo 

JR*: 24% 

'H NMR (DMSO-dJ <5(ppm): 7.92 (1H, d, J = 2.7 Hz), 7.45 (1H, dd, J = 8.9 Hz, 
2.7 Hz), 6.99 (1H, t, J = 5.1 Hz), 6.62 (1H, d, J = 8.9 Hz), 6.56 (2H, s), 4.78 
(1H, dd, J = 6.2, 4.6 Hz), 3.82-3.25 (5H, m), 3.40 (2H, d, J = 5.1 Hz), 2.25-1.90 
(4H, m), 1.18 (6H, s). 

APCIMS (m/z): 336 ( 35 C1M + H) + , 338 ( 37 C1M + H) + 

HMI37: (S) - l-[ 2-^^-1- (2-try $i>-)V7$S) -2-7*0 

\Z)\>7*;}7 J b3-fr-2-\zuy)yy>t»),it=.Y u;i/ (ft£t)225) 

( 1 ) ###1 40 tlB«©^T-f#^.n2. 2-T^y-2-^^;i/-N-(2-tfU 
^ V-)]/) rn hVVT ^ > (374 mg, 2.25 mmolX 7 vibti V t> A (50 MMl on -fe 

h, 872 mg, 7.50 mmol) ©N, N-S>* ^JV^/l/A? ^ K (6mL) 0 °C 

«a#fF 6011155 HIBtt© (S) -l-7D^T-fe^;U-2-l^DU^>^;i/^ 
-VVK (326 mg, 1.50 mmol) £jbn;U lel^t:3M»bfeo 

nfciil^'J*^*7A^P7h^77^ - (^DD*;i/AM*y-;i/ = 

100/0-90/10) t«U ra^»7U—f* (347 mg, 1.96 mmol) *mtz 0 

(2) (1) T*f#£>tlfc7>J-<ft (347 mg, 1.96 mmol) (3 mL) 

(227 mg, 1.96 mmol) £iP;ifco MEET-ep<#y-;i/£g*U ^fB<b 
^•tJ (359 mg, 0.858 mmol) <&M|g^il bt^ifeo 
JR*: 57% 

'H NMR (DMSO-dg) tf(ppm): 7.35 (1H, t, J = 6.4 Hz), 6.56 (2H, s), 6.44 (2H, d, 
J = 6.4 Hz), 4.74 (1H, dd, J = 6.8, 4.4 Hz), 3.65-3.16 (8H, m), 2.24-1.87 (4H, 
m), 1.10 (6H, s). 
APCIMS (m/z): 303 (M + H) + 
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£%0H1:(S) - 1 -[2-*3-)l-l- {2-?-7W)\,?K;) 
;i/T^y]r-fe^-2-tDU^>*;i/^^hU;i/ 7t;« (<fb£t)226) 
HMI37 ##0J41 T»#e»nfe2-^^y-2-^^>-N- 

(2-7-7VU;i/) 7*0^7^ (410 «g, 2.40 mmol) «fc |9 «8arti£& (157 mg, 
0:371 mmol) LTfffco 
JR*: 153! 

»H NMR (DMS0-d 6 ) 6 (ppm): 6.98 (1H, d, J = 3.8 Hz), 6.61 (1H, d, J = 3.8 Hz), 
6.56 (2H, s), 4.78 (1H, dd, J = 6.5, 1.9 Hz), 3.79-3.33 (6H, m), 2.24-1.99 (4H, 
in), 1.18 .(6H, s). 
APCIMS (m/z): 308 (M + H) + 

H»J42:(S) -1 -[2-^^-1- (1, 3, 4-^7^7^-2-^ 
- 2-7D^7V]7t^l/-2-tDiJi'>*MrhiJ^ 7? 
^tttt «b-£t/227) 

37 i:(5l«^7j^s ##0>J 42 nn^iltc 2 -T^y-2 -^5M/-N- 
(1, 3, 4-?T¥7"J-)l-2-4)l) 7Dt;i/75> (632 mg, 3.67 mmol) 
<tt)M3<b^ (730 mg, 1.72 mmol) § fifeBtffch bTlifco 
JR*: 47% 

>H NMR (DMS0-d 6 ) 6 (ppm): 8.60 (1H, s), 6.57 (2H, s), 4.76 (1H, dd, J = 6.8, 
4.3 Hz), 3.76-3.42 (6H, a), 2.22-2.02 ( 4H, m), 1.24 (6H, s). 
APCIMS (m/z): 309 (M + H) + 

H»J43.:(S) - 1 -[1 - (5-S/3V- 2-WJ;i/7^) -2-^7l> 
-2-7 , p^;i/T^y]7-fe5 L ;b-2-^P U^>^;i/^ h 77)i#tt (ft 
£® 228) 

H»J 37 i;PI$fc£&T\ #%0J 43 X-n^titz 2 -7* = y -N- (5 —>?V 
-2-?7VVJU) -2-^^;i/7 p D^71/T^> (581 mg, 2.96 mmol) cfcDJUiBfc 
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(872 nig, 1.95 mmol) bT*tfc 0 
«*: 66% 

*H NMR (DMSO-ds) d(ppm): 7.86 (1H, d, J = 2.7 Hz), 6.59 (2H, s), 4.74 (1H, dd, 
J = 6.8, 4.6 Hz), 3.61-3.37 (6H, m), 2.20-2.01 (4H, m), 1.09 (6H, s). 
APCIMS (m/z): 333 (M + H) + . 

H»J44:(S) -1-[2-pWU-1- ( 4 - 7 * 2 -*TV l ))lT^ J ) 
-^•^ 229) 

n»j 37 1 mmtzxm-t, mm u -cm h tut 2 - ? x ; - 2 - * m - n - 

(4-7i-JV-2-^;'j;i/) 7°Dt:;bT^> (741 mg, 3.00 miol) £DHt§3 
'ft^t) (1.28 g, 0.257 mmol) £ UTfffco 
IR*: 86% 

'H NMR (DMS0-d 6 ) £(ppm): 7.82 (2H, d, J = 7.6 Hz), 7.56 (1H, m), 7.36 (2H, d, 
J = 7.6 Hz), 7.25 (1H, m), 7.01 (1H, s), 6.58 (2H, s), 4.66 (1H, t, J = 5.4 
Hz), 3.62-3.27 (6H, m), 2.09-1.94 (4H, ■),. 1.12 (6H, s). 
APCIMS (m/z): 384 (M + H) + 

HJ&0H5 : (S) -1- {1- [5- (N, N-^^f;i/7^^;i/*-;v) -4- 
2 - trp >; h 7Y;i/ii «b£ti 230) 

H»J37 £l3ltl&;£r&T\ #%^J45T^#e J tlfc2-T^y-N- [5- (N, 

N-^p<f-;i/T^y^;i/^^;i,) -4-^;i/-2-^:?vy;i/] -2-^^;i/7° 

PbVl/7'^> (645 mg, 2.21 mmol) <fc t) ^fB^t! (745 mg, 1.37 mmol) 
JR*: 62% 

l H NMR (DMSO-dg) (5(ppm): 8.43 (1H, br s), 6.58 (2H, s), 4.76 (1H, dd, J = 5.7, 
4.3 Hz), 3.67-3.30 (6H, m), 2.67 (6H, s), 2.33 (3H, s), 2.07-1.98 (4H, m), 1.14 
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(6H, s). 

APCIMS (m/z): 429 (M + H)* 

«^J46:(S) -l (5-^^-;i/-2-^7y y;i/T^y) 
- 2 -7°p tWT^ j ]7*.3-)v- 2 -fD >; ^>#;b**- h y;i/ 77^ii «b 

£rMl) 

H5fc#l 37 £: |ig;|§&#&T\ 46 T1# S> nfc 2 - 7 ^ J - 2 - * - N - 

(5-pWl/-2-?-7\/l);i/) 7'PbVVT^> (500 mg, 2.70 mmol) XVMtMh 
(378 mg, 0.865 mmol) %&&mfotLTmtc 0 
JR*: 32% 

'H NMR (DMS0-d 6 ) tf(ppm): 6.63 (1H, d, J = 1.6 Hz), 6.56 (2H, s), 4.77 (1H, dd, 
J = 6.5, 4.6 Hz), 3.72-3.25 (6H, m), 2.19-2.01 (4H, m), 2.19 (3H, s), 1.14 (6H, 
s). 

APCIMS (m/z): 322 (M + H) + 

HWJ47: (S) -1-[4-^tS>1/-1- (2-b*7^^;i/) -4-¥^*)¥)V7 
^]7H2f;i/-2-tD'J pytDVX- h u;i/ 2 Jft&ft Mb£-t)232) 

- i - (5—>7y-2-t:y^;i/) -4-x^;i,t:^y^>cDftto 

t)t#%#iJ47T-t#^tL§4-Z^y-4-^f-;i/- 1- (2-^7^) tf^U 
^-TS^»J54i:TOlcbT^fB<b^iS^fco 

Jfc*: 25% 

*H NMR (DMSO-de) d(ppm): 9.13 (1H, br s), 9.05 (1H, br s), 8.40 (1H, d, J = 
1.4 Hz), 8.16 (1H, dd, J = 2.7, 1.4 Hz), 7.84 (1H, d, J = 1.4 Hz), 4.83 (1H, 
dd, J = 7.0, 4.3 Hz), 4.30 (2H, d, J = 13.5 Hz), 4.10-3.90 (2H, m), 3.70-3.60 
(1H, m), 3.53 (2H, m), 3.15-3.00 (2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, 
m), 1.95-1.75 (4H, m), 1.44 (3H, s). 
APCIMS (m/z): 329 (M + H)* 
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HfiS#«48:'(S) - i-[4-/f-;i/- l- (2-tr>M^-;i/) -4-t^U^;i/ 
T^y]T-fe^;i/-2-fD'j^>*>^-b ttb£M3) 

to>)fc#%^j48T^#^ti?)4-T$:y-4-^^;i/- l - ( 2 - f u ^ tr 

JR*: 29% 

"HNMR (CDClj) S(ppm): 8.28 (2H, d, J = 4.6 Hz), 6.44 (1H, t, J = 4.6 Hz), 4.78 
(1H, d, J = 7.0 Hz), 3.95-3.75 (4H, a), 3.75-3.60 (1H, m), 3.60-3.40 (1H, m), 
3.40 (2H, d, J = 1.1 Hz), 2.40-2.05 (4H, m), 1.70-1.50 (5H, m), 1.15 (3H, s). 
APCIMS (m/z): 329 (M + H) + 

H»J49: (S) -l-[4-*3-)V-l- (4-trU -4-^VP)V 

7 ^]7-fe^v- 2 - K d ij ^>*M^ h u;v Ub^mu) 

toDt##^J49Tl#^ti-5 4-r^>'-4-p<^-l- (4-b'U^^-;i/) t: 
W :.8X 

'HNMR (CDClj) <5(ppm): 8.57 (1H, d, J = 1.1 Hz), 8.16 (1H, d, J = 6.5 Hz), 6.49 
(1H, dd, J = 6.5, 1.1 Hz), 4.78 (1H, d, J = 6.8 Hz), 3.85-3.40 (6H, m), 3.37 
(2H, d, J = 1.6 Hz), 2.30-2.10 (4H, m), 1.60-1.40 (5H, m), 1.14 (3H, s). 
APCIMS (m/z): 329 (M + H) + 

H»J50: (S) 1- (5-h V7)\,*u*J-)l-2-KVy 

» - 4 - 1 ^ 'J ^1/7 ^ ] 7-fe f ;i/ - 2 - ^ d U > * J^r h ij ;i/ 2^1^ 
(^b^235) 

4-T^y-l- (5—>7V-2-£U -4-*^£^U^>©fU> 
t)£, #%^J50T«|§^fl§4-T^y-4-^5 L ;i/- 1- (5- h ^MD^^ 

;v-2-b«;^;v) t^US»*ffil\ (s) -1-/0^7^-2-1^01; 
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\,xm\ mmmv O) »v (4) i:^»t:bT«sft^*^fco 

'H NMR (DMSO-de) (ppm): 9.09 (2H, br s), 8.41 (1H, d, J = 2.7 Hz), 7.83 (1H, 
dd, J = 9.2, 2.7 Hz), 7.04 (1H, d, J = 9.2 Hz), 4.83 (1H, dd, J = 6.6, 4.2 Hz), 
4.37 (2H, m), 4.15-3.90 (2H, m), 3.70-3.60 (1H, m), 3.60-3.40 (2H, a), 3.15-2.95 
(2H, i), 2.25-2.10 (2H, m), 2.05-1.95 (2H, m), 1.90-1.75 (4H, m), 1.45 (3H, 
s). 

APCIMS (m/z): 395 (M + H) + 

HWJ51: (S) - 1 -[ 1 - (5-^DD-2-^'J^V) - 4 -j>Wl/- 4 - 1: 
^)^)VTK^]T^z9-)^-2-^u h VJI/ ({bl^/236) 

(1) ##0iJ51Tf#e>ftS4-7^-l- (5-^on-2-trU^;i/) -4- 

(310 mg, 1.37 mmol) ©T-fe b - h U;i/*g*fc (10 mL) fc, 7 y 
flj#'J£A (50fim%on-b7^ h, 580mg, 5.00mmol) ^7^^^3^6011155 
C8B«©(S)- 1 - /Dtrt^l/- 2 - KD h U;K217mg, 1.00 

mmol) ^iDiT, latlftPLfe, HJfoM£MbTs il^libtH^ 

(362 mg, 1.00 mmol) £?#fco 

(2) (1) T*#£ftfc7>;— ft (362 mg, 1.00 mmol) 0 1, 4 

(10 BL)fcx 4 inol/LJfiflj**- 1, 4-^^"9->j6« (5 mL) £*#TT?j&D*.x 

USgfliU ^IB'fb^D (330 mg, 0.759 mmol) Mg^tbTHfeo 
JR*: 55% 

•H NMR (DMSO-de) <5(ppm): 9.06 (2H, br s), 8.11 (1H, d, J = 2.7 Hz), 7.65 (1H, 
dd, J = 9.2, 2.7 Hz), 6.97 (1H, d, J = 9.2 Hz), 4.83 (1H, dd, J = 7.0, 4.6 Hz), 
4.21 (2H, m), 4.10-3.90 (2H, m), 3.75-3.65 (1H, m), 3.65-3.50 (2H, m), 3.05-2.95 
(2H, m), 2.24-2.10 (2H, m), 2.05-1.95 (2H, m), 1.90-1.75 (4H, m), 1.42 (3H, 
s). 
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APCIMS (m/z): 362 ( 35 C1M + H) + , 364 ( 37 C1M + H) + 

fU8$iJ52: (S) - 1 -[4-^;t/- 1 - ( 5 -7 x^;i/- 2 - 1? U *J)l>) -4- 

e^. >j ^]7W-2t-i;pij ^>*;i/^- h y ;i/ (-(b-£-M7) 

##«3T"f#^> ti3 4 -75 7 - 4 1 - ( 5 -7 x 2 - £ >J i> 

f^U^> (1.25 g, 4.68 mmol) ©N, N-^^f»A7^ (15 iL) 

fcx ^H#ffF6011155tl3®CD (S) -l-7DW^l/-2-^niJ^>^ 
- h (326 mg, 1.50 miol) £iD;L MMX* l^»bfco Sii&^^Mf^ f# 

;i/fr£,*gJi<bU aiB-fb^-tl. (556 mg, 1.38 mmol) 
29% 

! H NMR (CDC1 3 ) tf(ppm): 8.43 (1H, d, J = 2.7 Hz), 7.70 (1H, dd, J = 8.9, 2.7 
Hz), 7.53 (2H, d, J = 7.6 Hz), 7.41 (2H, dd, J = 7.6, 7.6 Hz), 7.30-7.27 (1H, 
m), 6.73 (1H, d, J = 8.9 Hz), 4.90 (1H, d, J = 8.1 Hz), 3.80-3.50 (6H, m), 
3.50-3.30 (2H, m), 2.40-2.10 (4H, m), 1.80-1.50 (5H, m), 1.16 (3H, s). 
APCIMS (m/z): 404 (M + H) + 

IISS#I53: (s) -i-[4-p<^;i/-i- (2-fc">;y;i/) -4-t:^';^;i/7 5 

4-7S7- 1 - (5-^pd-2-^'J^) -4-^7 c ;i/b , ^';^>©^ 

Dt. ##^j52-e#e>ti^4-7^y-4-^7 t -;i/-i- (2-fc-«;^^) twj 
(S) - l-7D^7*?sn/-2-ep U^>£;i/#-h y>£©#i 

£X*KC&^TN, N-J*^fMM7^ b*£«^UTJBV\ «^J51^IHa 
»: 48% 

'H NMR (DMSO-de) 5(ppm): 9.26 (1H, br s), 9.15 (1H, br s), 8.10-7.90 (2H, m), 
7.42 (1H, d, J = 8.9 Hz), 6.97 (1H, dd, J = 6.8, 6.8 Hz), 4.83 (1H, dd, J = 
7.0, 4.3 Hz), 4.38 (2H, d, J = 13.2 Hz), 4.15-3.88 (2H, m), 3.80-3.70 (1H, m), 
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3.70-3.50 (2H, m), 3.20-3.05 (2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, m), 
1.95-1.80 (4H, m), 1.45 (3H, s). 
APCIMS (m/z): 328 (M + H) + 

mtfeMte: (S) -1-[1- (5— >7V-2-£D^;i/) -4-x.?)l-4-V 
* U *jfr7 ^]7-b^-2-^D'J^>3b )ltf=. h U )l 2 ttlltt Mb<£rtl239) 

(1) #%^!)54T^#e>tlS4-T^y- 1 - (5—>7V-2-fU^;i/) -4- 
x?-;H^y^> (485 mg, 2.11 mmol) ©N, N-SM ^)IMA7$. (10 
mL) fc N zkM-fe^A --7jo» (177 mg, 1.05 mmol) &«S^fF6011155fc 

mm<D (s) - l -^D^r-t^;i/-2-tfD h >j;Ki52mg, 0.700 

mmol) m.u-e 4mmmwLtco EHfow.zmm&. &ztu?tT?nv*ji& 

77^-«U ^H3<b^#l07U— ($: (256 mg, 0.700 mmol) £f#fco 

(2) ( 1) -zmbtltz? 'j-ft (256 mg, 0.700 mmol) ©THF^t (30 mL) id, 4 
mol/L^b?J<^- 1 , 4-¥**Vy®m (2 mL) ZfrftTrMZ., 1 0#B8 

fj (300 mg, 0.683 mmol) £$ff&*£Hfc LT^ffco 
«*: 32« 

'H NME (DMSO-de) (ppm): 8.85 (2H, br s), 8.50 (1H, d, J = 2.2 Hz), 7.87 (1H, 
dd, J = 8.9, 2,2 Hz), 6.97 (1H, d, J = 8.9 Hz), 4.83 (1H, dd, J = 7.0, 4.9 Hz), 
4.27 (2H, d, J = 14.0 Hz), 4,05-3.85 (2H, m), 3.80-3.70 (1H, m), 3.70-3.50 (2H, 
m), 3.25-3.05 (2H, m), 2.18 (2H, dd, J = 9.5, 6.5 Hz), 2.10-2.00 (2H, m), 
1.95-1.75 (6H, m), 0.91 (3H, t, J = 7.2 Hz). 
APCIMS (m/z): 367 (M + H) + 

HJS0J55 : (S) - 1 -[1 - (5— > TV -2 -try ^/l/) -4-7x^-4- 
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240) 

DiC##^J55T-|#e.nS4-7'^y- 1- (5-i/7S-2-\ZVi>)]/) -4-7 

'H NMR (DMS0-d 6 ) (5(ppi): 9.51 (2H, br s), 8.49 (1H, d, J = 2.2 Hz), 7.87 (1H, 
dd, J = 9.2, 2.2 Hz), 7.75 (2H, d, J = 7.3 Hz), 7.55-7.40 (3H, ■), 6.98 (1H, 
d, J = 9.2Hz), 4.68 (1H, dd, J = 6.2, 4.1Hz), 4.44 (2H, d, J=12.4Hz), 3.75-3.65 
(2H, m), 3.60-3.40 (2H, m), 3.27 (1H, m), 2.95-2.65 (4H, m), 2.30-2.15 (2H, 
m), 2.10-2.05 (2H, m), 2.00-1.80 (2H, m). 
FABMS (m/z): 416 (M +. 2H) + 

«#J56:(S) -1-[1- (5-^ h^;i/«-2-t'J^I/7V) - 
«b£rt!241) 

(1) mM56tzmm<Djj&T-ftt>nz2-y$.j--N- (5 -a y*^*)^- 

;i/-2 -fU^;i/) -2 -*3-)\/7n¥)l7$. y (335 mg, 1.50 mmolX Vvftx-ft 
U<?A (spray dried) (174mg, 3.00mmol) ON, N-:^ ^;i/*;i/A7^ h* (4mL) 

mmz, o o cT**a^6oiii55ti3fgo (s) -1-/0^^-2-1:01; 

i?yti)\sX=- h U;i/ (217 mg, 1.00 mmol) £flP;U [SJ^Jglr4M»Lfeo 

-;i/= 100/0- 90/10) -eiiiKU nWCi^mov (301 mg, 0.837 mmol) $ 

(2) (1) fff.tlfc7iJ-# (301 mg, 0.837 mmol) (3 ml) m& 
tC7T;i/i (97.0 mg, 0.837 mmol) £iP;Lfco J*ETT?^^^-^*B5feU «I3 
<b£* (332 mg, 0.698 mmol) »|g|J:lTi&o 

IR*: 7055 
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»H NMR (DMSO-de) £(ppm): 8.52 (1H, d, J = 2.2 Hz), 7.80 (1H, dd, J = 8.8, 2.2 
Hz), 7.32 (1H, br s),' 6.62 (1H, d, J = 8.8 Hz), 6.58 (2H, s), 4.72 (1H, dd, 
J = 6.2 Hz, 4.6 Hz), 3.76 (3H, s), 3.68-3.33 (7H, m), 2.27-1.93 (4H, m), 1.09 
(6H, s). 

APCIMS (m/z): 360 (M + H) + 

ItJfifcl 57 : ( S ) - 1 -[2-^ 1 - ( 5 2 -K U J) - 

&242) 

^ >©ft;fo D fc##fl57fcfB*®£$^ff & 2 - 7 ^ - 2 

N- (5-^^;i/-2-t.'U^;i/) 7DK;i/7^> (269 mg, 1.50 mmol) 
£Jfifl56fclS#fcbT*MBtfs£«& (265 mg, 0.614 mmol) 
W: 61% 

'H NMR (DMS0-d 6 ) <5(ppm): 7.75 (1H, d, J = 2.2 Hz), 7.22 (1H, dd, J = 8.6, 2.2 
Hz), 6.55 (2H, s), 6.50 (1H, d, J = 8.6 Hz), 6.30 (1H, t, J = 5.4 Hz), 4.75 
(1H, dd, J = 6.5, 4.6 Hz), 3.66-3.36 (5H, m), 3.27 (2H, d, J = 5.4 Hz), 2.18-1.98 
(4H, m), 2.08 (3H, s), 1.10 (6H, s). 
APCIMS (m/z): 316 (M + H) + 

^WJ58:(S) -1-[1- (5-fV7D^-2-KU^7V) -2-p< 

(5-^ Y*i'i3)m-))'-2-VV¥)]s) -2-^^;i/7*D 
t:;i/7 ^ >©ftfc> D t#%^J58{ifB«©7?STt# £>ft£2-7^-N- ( 5 ->f 
y70K^-2-K>J^l/) -2-^^l/7o^V7^> (74.0 mg, 0.357 mmol) 
«^J56^|SI^tUT^iB<b^ (66.0 mg, 0.142 mmol) £f#£ 0 
60% 
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'H NMR (DMSO-ds) tf(ppm): 7.80 (1H, d, J = 2.3 Hz), 7.32 (1H, dd, J = 8.6, 2.3 
Hz), 6.55 (2H, s), 6.54 (1H, d, J = 8.6 Hz), 6.43 (1H, br s), 4.77 (11, dd, 
J = 6.8, 4.6 Hz), 3.74-3.37 (5H, m), 3.30 (2H, d, J = 3.2 Hz), 2.78-2.68 (1H, 
m), 2.20-1.94 (4H, i), 1.15 (6H, d, J = 6.8 Hz), 1.14 (6H, s). 
APCIMS (m/z): 344 (M + H) + 

HMI59: (S) - 2- (2-i/7;-l-fD'J^;V) -N- [2- (5-^ 
hn-2-t:u^;i/T^y) x^lT-te* ^ K Ofbi^rtJ 301) 

VIM XtM-'^^XBuII. Chem. Soc. Jpn.) s 
50 1956-1960 K (1977 30 ] © (S) - 2 - fcTD U V>ti)^=. V V)l MM 
^ (0.10 g, 0.75 mmol) CD 1 , 4-¥**V> (10mL)ig*£^ $iM% ] )t>k (0.22 
g, 1.66 mmolk 3^b£'J£A (0.25 g, 1.51 mmol) &t>*###l 18 T*f#S>ft& 2 
-^DD-N-[2-(5--hn-2-tf'J^I/7^)xf;i/]7t^^ H (0,23 
g, 0.89 mmol) £iD;t, 80°C-?r 4 «2lDfM#Lfco ^Wl^Wl^ ISffi^Tk 

mm^'&smmitfr&mmtv-? v^^y^-^mmx^nm^m (34.9mg, 

0.11 mmol) £f#fc 0 
»: 15% 

>H NMR (CDC1 3 ) tf(ppm): 9.00 (1H, d, J = 2.6 Hz), 8.13 (1H, dd, J = 9.2, 2.6 
Hz), 6.41 (1H, d, J = 9.2 Hz), 6.36 (1H, br), 4.89 (1H, m), 3.79-3.68 (2H, m), 
3.66-3.55 (3H, m), 3.49-3.37 (1H, m), 3.31-3.19 (2H, m), 2.59 (1H, m), 2.19-2.06 
(2H, m), 1.94-1.75 (2H, m). 
APCIMS (m/z): 317 (M - H) + 

H»J60: (S) -l-[2- (3-^>Ty-2-h'U^T^ V) if^>]7^ 
- 2 - f P U V h U )l ttbl§, % 302) . 

###0 14 fcf3f4©£&T-f#£> 2 - ( 3 —i/T J - 2 - b'»J i?)VT 5. J ) ^ 
S-Jb (0.20 g, 1.23mmol)CDTHF(10mL)«^ *#TT'7kiHb± r U A (60% 
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ttttttaiRtt. 98.2 mg, 2.46 mmol) £in* N H«T- 1 mmMfthtzo 
(S) -7'P ; ET-b^;i/-2-fDi;^>*;i/^-hU;i/ (265 mg, 1.23 mmol) CD 
THF (5 mL) «*t«TU H«*"C3l^|BUt»Ufc« £Js&SSfc<J>fi©*£iD*x 

*7A^DYF^77^--eiiU ftiafli6# (172 mg, 0.58 mmol) £*§fc 0 

J H NMR (CDC1 3 ) d(ppm): 8.26 (1H, dd, J = 4.9, 1.8 Hz), 7.65 (1H, dd, J = 7.6, 
1.8 Hz), 6.60 (1H, dd, J = 7.6, 4.9 Hz), 5.94 and 5.87 (1H, br), 4.89 and 4.79 
(1H, m), 4.29 and 4.19 (2H, s), 3.83-3.71 (4H, m), 3.63 and 3.48 (2H, m), 
2.39-2.02 (4H, m). 
APCIMS (m/z): 300 (M + H) + 

$miM6l : (S) -2-^7V-N-[2- ( 5 r D - 2 - tT U i?)VTK J ) 31 
*M - 1 - fD U $;>#;i/#dMt ^ h* «t?£tJ 303) 

hU^y> (81 mg, 0.27' mmol) ©i&fb^P >, (5 mL) jgFttfc^ -fttfl® (S) 
- 2 - fc'P h ttBKtt (73 mg, 0.55 mmol) <DUib*?U> (5 

mL) mffi.*Mfc&^ h UiW5> (0.15 mL, 1.08 mmol) &flD*.s H 

are 2.5 KffiHtttb.fc- H«{;miS©2- (2-7^xWV) - 5 - 
-^Df'J^> (100 mg, 0.55 mmol) »V> 'Jxf^T-^ > (0.15 mL, 1.08 mmol) 

*s U * 7A^D?^77^ -"ems U Wffiflj^j&J ( 148 mg, 0. 49 mmol ) £ 

JR*: 89% 

'H NMR (CDC1 3 + *9 tf(ppm): 8.94 (1H, d, J = 2.6 Hz), 8.14 (1H, dd, 

J = 9.2, 2.6 Hz), 6.52 (1H, d, J = 9.2 Hz), 4.68 (1H, m), 3.55 (2H, t, J = 5.9 
Hz), 3.46-3.35 (3H, m), 3.26 (1H, m), 2.28-2.14 (4H, m). 
APCIMS (m/z): 305 (M + H) + 

tg£#*t H-#ffiC,3H 16 N 6 03 ( 304 . 308): C, 51.31; H, 5.30; N, 27.62. £g$HB: C, 
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51.07; H, 5.33; N, 27.47. 

mtmSZi (S) -2-i/TJ -N-[2- {3-i/7;-2-Vi)V)]/T$;) x 

##0|J2O (1) T-f#£>*lS3— >:?V-2- (2-^h^r^*;i/^*-;]/T^yai 
7^f"J^> (112 mg, 0.43 mmol) %mmtVXm\ ##$J20 (2) f3 
M®mm*m>2- {2-1/7 J -2 -\Z U^;i/) ^yx^i/T^y 2%lttt 
CH^fco »6ttfc2 - 2 -tf'J^;i/) 7^yx^;i/7^> 2t£ 

ffiKDfflCxt^y (lOiL)KIlc, ^TThUxf-;VT^> (0.29 mL, 2.08 
mmol) MN, N-*;i/^-;i/^^ ^ (55.2 mg, 0.34 mmol) £Jn*. N R" 

Mi? i.5 KfH»ffu&«x Mm© (s) -2-KD«;y>*;i/^hu;i/<ai»a 

(37.6 ig, 0.28 mmol) (DMihtf-Uy (5mL) Stf h Ui^7 5 > (0.12mL, 0.86 
mmol) ©^«£7K^TT*}ST U MTJJ**«#bfc. £Jfctt$£l6& £§S 
U * W*7 Ai' h ^77 ^ -•CilU^fHM (23.3mg, 0.08 mmol) 

JR^S: 29% 

>H NMR (CDC1 3 ) <5(ppm): 8.24 (1H, dd, J = 4.9, 2.0 Hz), 7.67 (1H, dd, J = 7.6, 
2.0 Hz), 6.63 (1H, dd, J = 7.6, 4.9 Hz), 5.85 (1H, br), 5.51 (1H, br), 4.75' 
(1H, m), 3.70 (2H, m), 3.55-3.51 (2H, m), 3.39 (1H, m), 3.24 (1H, m), 2.27-2.11 
(4H, m). 

APCIMS (m/z): 285 (M + H) + 

»^J63: N-[2- {3-S/7;-2-\ZVi»V7$.S) i^l/]-l-Knyj? 
>*;i/^^t>-^ h* (>fb-^#J 305) 

(s) -2-trD>;^>*;v^-h u;v Mo^Dt^D>j^>^K 
mm-. 11% 

! H NMR (CDCI3) tf(ppm): 8.25 (1H, dd, J = 5.0, 2.0 Hz), 7.67 (1H, dd, J = 7.6, 
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2.0 Hz), 6.61 (1H, dd, J = 7.6, 5.0 Hz), 3.67 (2H, m), 3.54-3.29 (6H, m), 
1.95-1.87 (4H, m). 
APCIMS (mil) : 260 (M + H) + 

»J64: (S) -2— >:p/-N-[3- ( 3 -*;T J - 2 -h* U *J)V7 K J ) 7° 
DtVl/]-l-t-DU^>#;utf*1^ P (4b£M6) 

2- 2-tru^;i/) rx^^^rxy 2&^©'ftfc>!m 

#%#g 21 tiBfs©;£&tt# *i3 3 - (3-^ry-2-bU xj) rot: 
2^ig£fflV\ H»J62 tmmizLxm^h^^mzo 

IK*: 82% 

'H NMR (CDC1 3 ) (5(ppm): 8.23 (1H, dd, J = 4.9, 1.8 Hz), 7.64 (1H, dd, J = 7.6, 
1.8 Hz), 6.59 (1H, dd, J = 7.6, 4.9 Hz), 5.77 (IhI t, J = 5.9 Hz), 5.63 (1H, 
t, J = 5.6 Hz), 4.78 (1H, m), 3.64 (2H, dt, J = 6.1, 5.9 Hz), 3.52 (1H, m), 
3.40-3.24 (3H, m), 2.32-2.15 (4H, m), 1.80 (2H, tt, J = 6.1, 6.1 Hz). 

»J65: (S) -l-[2- (2-=W^U >#;b**3rtU K) =c-3-)\sT%;] 
7-bf;v-2-tP'J^>AM-bij;v 2mi?m «b^40l) 

(1) 59 t|3fe©^STi#e.tl^N-(2-r^yx5 : -;i/)-2-^ydrt)-U 
yh)\,-ft*VX K (860 mg, 3.98 mmol) ©N, N-¥*3-)y*)]/AT X K (10 mL) 

mUT'XmnVt 6011155 tfBte© (S) -l-7Dt7-b^-2-^P 
h U;i/ ( 345 mg, 1.59 mmol) 0N,N-^/f»A7^ K (5mL) 

mmzMz, mum-? zmmmwvtz 0 mm^m&^^s »^d*m^ 

^-;i/=8/l) "eiibs 4if3ftlirtJ©7>;-<ft (322 mg, 0.910 mmol) £#fc<> 

(2) (1) Hmbtitz7 V-fc (322 mg, 0.91 mmol) O^;^ (3 mL) $ft 
fc, 4 mol/LiMttll- 1 , 4-y*^>»* (0.68 mL, .2.73 mmol) £flQ;Lfco 
«EET^»«4S*UT#6nfc»**'2-7 , D/v-;i//x^y-;i/*&i|gil^i 
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U mmi^SS (145 mg, 0.340 nool) §ifife B a i:btllfeo 
«: 21% 

'HNMR (DMS0-d 6 ) <5(ppm): 9.51 (1H, s), 9.38-9.30 (1H, m), 8.24-8.20 (2H, m), 
8.05-7.98 (2H, m), 4.85 (1H, dd, J = 5.7, 5.7 Hz), 4.17-4.07 (2H, i), 3.78-3.18 
(6H, m), 2.26-1.96 (4H, m). 
APCIMS (m/z): 353 (M + H) + 

H»J66 : (S) -l-[2- (2-77>*M^^ K) ^)VT ^ J 

;i/ - 2 - f d u v y £ )],#=. v U )i 402) 
N-(2-T^yx^;i/)-2-=5ry^U>*;i/^^^ F©ttbt)t##0ij 60 

65 i:|5l#tbTM3^^^^feo 
W: 3% 

l H NMR (DMSO-de) <5(ppm): 9.16 (1H, br s), 8.68 (1H, t, J = 5.8 Hz), 7.86 (1H, 
d, J = 1.4 Hz), 7.17 (1H, d, J = 3.2 Hz), 6.64 (1H, dd, J = 3.2, 1.4 Hz), 4.84 
(1H, dd, J = 6.2, 4.9 Hz), 4.16-4.02 (2H, m), 3.65-3.41 (2H, m), 3.39-3.24 (2H, 
m), 3.21-3.04 (2H, m), 2.23-1.88 (4H, m). 
APCIMS (m/z): 291 (M + H) + 

H»J67: (S) -1- (2-^>X7n*xf;V7^) T^)l- 2 - fcfD »J 
y h V Jl &Wm 403) 

T:f#£ti3N- (2-7^xfji/) ^<>X7^ F£/Htr\ Hl^J 65 h IU^{c LT 
W: 21% 

'H NMR (DMSO-dJ <S(ppm): 9.09 (1H, br s), 8.75-8.67 (1H, i), 7.89-7.86 (2H, 
i), 7.55-7.45 ( 3H, m), 4.84 (1H, dd, J = 5.5, 5.5 Hz), 4.17-4.01 (2H, m), 
3.65-3.06 (6H, m), 2.25-1.94 (4H, m). 
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APCIMS (m/z): 301 (M + H) + 

mnmes: (s) - 1 - ( i-^>^;v-4-t^u^7u) 7t^--2 

- e d y v h y ;i/ tfb£-$j 404) 

(1) ##0>J 63 tIBtt©^T*f#e)ti^4-T^y- l-^y^-f^lf^U^V 
(1.20 g, 6.00 mmol) ©N, N-^^«M7^ K (15 ml) ^MT-7k 
M-fe^A --7R» (504 mg, 3.00 Eimol) fcttlXs I^ST* 5 Wlfeo 
^©^s ^H^fW 6011155 CfEfB© (S) - l-/D^7tfJl/-2-t:DiJi?> 
3b;i/#- h y;v (434 mg, 2.00 mmol) ON, N-i^5M/*;bA7^ K (5 mL) ?g 

mmw^ mmm-e 3 ^»bfeo Mfc^nn^A^n 

-;i/=8/l) -CttiSU «8&fb-&%©:7U-'* (680 mg, 2.00 mmol) £f#fco 

(2) (1) ■eHf.nfc^'J-ft (680 mg, 2.00 mmol) (6mL) ^ 
ts 4 mol/Lj&fefclit- 1, 4-^^>^M (1.50 mL, 6.00 mmol) *toZ.fz 0 

U HIB-fb^rtl (180 mg, 0.48 mmol) §i^ a B 0 hbtHfeo 
JR*: 24X 

'H NMR (DMS0-d 6 ) £(ppm): 9.22 (1H, br s), 7.47-7.43 (3H, m), 7.38-7.33 (2H, 
m), 4.84 (1H, dd, J = 6.8, 4.6 Hz), 4.01-3.99 (2H, m), 3.63-3.24 (7H, m), 
2.24-1.95 (6H, m), 1.58-1.34 (2H, m). 
APCIMS (m/z): 341 (M + H)* 

HWJ69: (S) -1- (l--U3-;j)),-A-¥^)V)\'TX;)7 : t : 3-)V-2 

-epu^>#;i/tf-h mmm (<fb^rti405) 

j - i - - □ ^ / 4 ju t:^ u y > v\ h»j 68 1 mmt Lzmm<b-&®*mz<> 

ft*: 69% 
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*H NMR (DMSO-de) <5(ppm): 9.34 (1H, br s), 8.78 (1H, dd, J = 5.1, 1.6 Hz), 8.74 
(1H, d, J = 1.6 Hz), 8.07 (1H, ddd, J = 7.8, 1.6, 1.6 Hz), 7.72 (1H, dd, J = 
7.8, 5.1 Hz), 4.85 (1H, dd, J = 7.6, 5.1 Hz), 4.17-3.98 (2H, m), 3.65-3.36 (6H, 
m), 3.24-3.06 (1H, m), 2.27-1.94 (6H, m), 1.74-1.51 (2H, m). 
APCIMS (m/z): 342 (M + H) + 

HS601J7O: (S) -N-[2- ( 2 -*s7J - 1 - tTD >j V-frfMsK-fr* 

^) so-e>x)i*>r* v *#>Z)\/*>W& Ofb-^406) 

(1) 62 tztmoJsm-enbtiZN- (2-7^xf;i/) ^>-fc?>x;u* 
K (1.20 g, 6.00 mmol) ©N, N-^^fJl/*Jl/A7^ h* (20 mL) iSfcfcx 

SfiTJfcBRfifl 1 6011155 fc:|Btt<Z> (S) - 1 -^PtT-fe^V- 2 -en y ^>5b 
> (434 mg, 2.00 mmol) HM&T? 24 Lfco 

p7^77^-(^dd a/^ * y -;u=8/l ) tf J»« U *Krti£*!KD 7U- 
# (480 mg, 1.43 mmol) £^£ 0 

(2) (1) tf&*ifc7U-# (480 mg, 1.43 mmol) (D*$J-)V (3 mL) ®%L 
fcs p<^>^;i/^>^ (138 mL, 2.15 mmol) %1)Uz.tzo ;>< #y LTf#£ 
ti&8iaE*THFs #*6»»ftflsU »I3fls£85 (460 mg, 1.06 mmol) 

JR*: 53% 

'H NMR (DMSO-de) d(ppm): 7.83-7.80 (2H, m), 7.69-7.60 (3H, n), 4.83 (1H, dd, 
J = 5.9, 5.9 Hz), 4.01-3.85 (2H, m), 3.63-3.29 (5H, m), 3.09-2.89 (2H, m), 
2.59-2.49 (1H, m), 2.29 (3H, s), 2.25-1.93 (4H, m). 
APCIMS (m/z): 337 (M + H) + 

mmrnn: (S) -1- (i-^yvyxfr-fr-fr-A-v^VftT^;) ?•£ 
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( 1 ) ##0>J 65 T-*#£fri3 4 j - l -^>-fe*>*;i/*-;i/e^i) yy (1.44 

g, 6.00 mmol) CDN, N-^^WM7^ K (20 mL) MTfcBHStf 

60iii55{ciB*©(S)-i-^D^7-fe^;i/-2-t:D';^>*;i/^^h';;i/(434 

mg, 2.00 mmol) £iO;L BlfflAT? 24 mmMWLtzo ££8tt$ttBES£& 

(£PD*;i/A/^*y-;i/=8/l) TJWRU »l3fc^«l©7 »J-# (670 mg, 1.78 
mmol) £*§fco 

(2) (1) T'f#e>tlfe7U-^ (480 mg 3 .1.78 mmol) (3 mL) ftm 
fcx ,**>*;i/#>B& (173 mL, 2.67 mmol) »x.feo * ? S-frZg&LTmb 

ntzm^2 -yunj ^ j -^^m^ih^mm^m (444mg, 0.930 

mmol) %«ffe*gS2:UT^fco 
Jfetffc: 4755 

'HNMR (DMSO-de) d(ppm): 9.01 (1H, br s), 7.77-7.63 (5H, m), 4.83 (1H, dd, J 
= 5.9, 4.9 Hz), 3.99-3.94 (2H, m), 3.75-3.61 (4H, m), 3.45-3.32 (2H, m), 
3.14-2.97 (1H, m), 2.34-2.02 (6H, m), 2.29 (3H, s), 1.70-1.56 (2H, m). 
APCIMS (m/z): 377 (M + H) + 

nnmiZ: (S) -1- {l-[5- (N, N-i?*?)lT$;X)l*-)l) - 2- 
tiJ^I/7U]-2-^^-2-7 , Dt;i/7^} T^^)l~ 2-KP 
Hj;i/ «b^rti501) 

2- (2-fcT7^~;U7 > ^y) ^ >©ft;fo D fc###J 66 tfB«g©^^T* 

H&tlS2-T^y-N- [5- (N, N-^^f;V7^XJl/*-;i/) — 2 — tf > J 

W: 71% 

'H NMR (CDClj) d(ppm): 8.42 (1H, d, J = 2.4 Hz), 7.64 (1H, dd, J = 8.9, 2.4 
Hz), 6.49 (1H, d, J = 8.9 Hz), 6.01 (1H, brs), 4.75 (1H, d, J = 5.9 Hz), 3.62-3.56 
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(1H, m), 4.72-4.44 (1H, m), 3.39 (2H, d, J = 4.0 Hz), 2.76 (2H, s), 2.70 (6H, 
s), 2.31-2.20 (4H, m), 1.96 (1H, br s), 1.17 (6H, s). 
APCIMS (m/z): 409 (M + H) + . 

H»J73: (.S) -1- [2-;Wl/-l- ( 5 - fcVOJ i?;*Jls*-)l- 2 -K 
Wb£ft502) 

2 - ( 2 - 5. y ) ^ >©ttfc> !) 67 fcfB«©£S"C 

^^>tlS2-7'^y-2-p<5 L ;i/-N- [5- (K^U^^^sh^V) -2-t: 

y ^uro t-;i/T^ >&m\ M^j i tmm^hxm^^m^mzo 

W : Y9% - 

'HNMR(CDCls) <5(ppm): 8.41 (1H, d, J = 2.4 Hz), 7.63 (1H, dd, J = 8. 9, 2.4 Hz), 
6.46 (1H, d, J = 8.9 Hz), 5.90 (1H, br s), 4.76-4.60 (1H, m), 3.62-3.56 (1H, 
m), 3.45-3.43 (1H, m), 3.38 (2H, d, J = 3.3 Hz), 3.31 (2H, br s), 3.00-2.96 
(4H, m), 2.32-2.15 (4H, m), 1.82 (1H, br s), 1.69-1.61 (4H, m), 1.47-1.43 (2H, 
m), 1.17 (6H, s). 
APCIMS (m/z): 449 (M + H) + 

mmm 74: (S) -l - {2-*?)l- 1 - [5 - (1, 2, 3, 4-rh7tK 
P^V^y'J>-2--fJVXM-;i/) -2-\£Vi?fl/7$.J'} -2-7oW 

2- (2-f^^-;i/T^y) xf-;i/T^>©f^t>Dt:#%^68fclB*©^at? 
^^,n^2-T^y- 2-^^;V-N- [5- (1, 2, 3, 4-rh7th-n^f 

73v >j>-2-> f;i/^;i/*-;i/) -2-KU^;i/]rot:;i/7 , ^>sffli\ H»J 

Jfc*: 50% 

] H NME (DMSO-ds) (5 (ppm): 8.31 (1H, d, J = 2.3 Hz), 7.98 (1H, dd, J = 8.9, 2.3 
Hz), 7.67-7.13 (4H, m), 6.98 (1H, d, J = 8.9 Hz), 6.61 (2H, s), 4.72 (1H, m), 
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4.12 (2H, s), 3.68-3.21 (6H, m), 2.84 (2H, t, J = 5.6 Hz), 2.21-1.96 (4H, m), 
1.15 (6H, s). 

APCIMS (m/z): 497 (M + H) + 
mifcM 75-1-16 : 

fls£* 504s 505, 506s 511, 512, 513. 519, 520, 521, 522, 523, 533-537 £ 

( 1 ) EJfcgSfc: THF (3 mL) SIIWffF 98/40332 (W098/40332) I3«CD 2 - ^ 
Dnt'jy>-5-7M-J^D'J H (252 mg, 1.2 mmol), hUx^l/7 5> 
(167^L, 1.2 mmol), MmtZ>7$.> (1.8 mmol) £AtU SHtC 2 BF^Jg#bfco 
EJfc$B£*fc BioKad (SSftHQ AG1-X8U^> (522 mg) fctBJDU 5«l 

It^DD^VA (4.8mL) ZlNpLstlVXT-UytUlstf-JVPu U H (2~3mmol/g, 
276 mg) fcsHU(4-K-^/KUs;» (264 mg) £»U -lftj«#Lfco igJl* 

U(4-tf-;i/triJs;>)] (2.4 ml) fc^DP*/l/A (2.4 mL) t?« 

(2) ±fBT-#e>tlfetry^>H^fc:.l, 4-5>*#"fr> (5.04mL), 1, 2- 
^T^y-2-^^;V7°p;l> (2.4 mL, 1.4 mmol), UfflbbUfrA (783 mg, 1.2 

mmoi) saamu 100 °c t- 2 s«#bfco tlc -eii^©?i^s«ufc^, *s 

«3?IU (3.6 mL) t^PD$M (3.6 mL) til i£ 

i§g*lfe.^DD*W (4.8mL) ^Jn^.,^;i/^;i/^U^^l/> (l~2mmol/g, 
465 mg) £»b, -0Uf#U l/S?>S*a«N H^IIU 7$>**tfi@ 

(3) ±IB^f>tlfcT^>*fPftU N, N-^fMM7^ K (0.25mol/L) 
fc^jKU acJfrT^HWW 6011155 fcta«© (S) - 1 -7u*7* ! ?-)\s- 2 - 
lfDUy>3b;V^-h>J;i/ (0.5M5S)£iD*.x WttftTJlWIIBJW^Ufc, SIS** 
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7-;i/=95/5) T**«U 4bl^9 504, 505, 506. 511, 513, 519, 533-537 
ft^-t/512, 520, 521, 522, 523 ©7 

4b^rt)512, 520, 521, 522, 523 
(4) (3) t?^fenfe^b^507UH*:©THF (2-3 mL) iSit, 7v;HK (1 

x^7-;i/-»K^^*&JgSftiU 4b-£t)512, 520, 521, 522, 523 £f# £ 0 
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504 


(S) -1- {1- [5- (N, N-^^bT^ 77;i/ 
-2-b°>;^;i/r^y] -2-y^;i/- 2-7p 
fjV7 ^ 7 } 7 -fe - 2 - b d u v > *;i/7h*- h u ;v 


32 


505 


(S) -1- [1- (5-N-7U;V-N-^f^M 

2 - b u y^r $ J ) - 2 -7^;i/- 2 - 7°p b;i/ 
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506 


(S) -1- {2-7^;V- 1 - [5- (3-£tfU>- 

l --T;i/7;i/*-;i/) r- 2-t:»j^7U] -2-7'p 
tvi/y^y} 2 - bp h u;w 


30 


511 


(S) -1- {1- [5- (N-'fVT'P^-N-^f 

- 2 - 7*n b*;v^ ^ 7 } 7*^-2-kdu ^ 
h y/t, 


76 


512 


(S) -i-{2-^^;i/-i-[5-(4-^^-;i/b^^^ 
>- 1 --r;i/^;i/^-;u)- 2 — try 7 ]- 2-7* 
DW^;}7tfji/-2-iiD h 


51 


513 


(S) -1- {l- [5- (N-^^;i/-N-^^;i/r^ 
7 7;;i/^-;v) - 2 -bU^;v:p* 7] -2-/^;i/-2 
-/dw^} 7 , -fe?-;i/-2-b , D u^>*;i/^- K 


94 


519 


(S) -1- {2-^^-1- [5- (N-7DW7 

^ 7 7;;u*-;i/) - 2 - b <J ^7] - 2 - 7*p b;u 

7 5 7} 7^^- 2 -tD U i^>AM- h 


19 


520 


(S) -l- {l- [5- (N-i/7D7°nb;i/^^-;i/T 
UXM-^) - 2 -bU^;i/r^7] -2-7^^;i/r- 

2-7DWl/7^} T-fe^;i/-2 -bP <j^>#;i/#r: 


57 


521 


(S) -1- {1- {5 - [N— (2-7^ h^i/x^l/) 
7* ^ 7 7n;i/^-;u] - 2 - b u SWT 1 ^ 7 } - 2 
-2-7*Pb;i/7^7} 7tf;i/-2-tD'J^>>b^ 


40 


522 


(S) -1- {1- [5- (N-^^D^ywv^ 
-2-bU^7'^7] - 2 -7^;i/- 2-7 
p b;i/r ^ 7 } r-fe 2 - bp u s> >*;i/^- h y ;u 
7^;i/^Jl 


61 


523 


(S) - 1 - {1 - [5- (N-tert-^^7 > ^7 7;U 
-2-b'J^;i/7 > ^7] -2-^f-;!/- 2-7P 

b;by^7} r-fe^;v- 2 - bp U^>*;i/^- h y;v 
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MS 


NMR 


504 


APCIMS (m/z): 437 (M 
+ H) + 


1 HNMR(CDC1 3 ) tf(PPm) : 8.47 (1H, d,.J = 2.3Hz), 
7.67 (1H, dd, J = 8.9, 2.3 Hz), 6.52 (1H, d, J 
= 8.9 Hz), 6.08 (1H, br s), 4.71 (1H, m), 
3.64-3.41 (6H, m), 3.21 (4H, q, J = 7.2 Hz), 
2.31-2.04 (4H, m), 1.24 (6H, s), 1.15 (6H, t, J 
= 7.2 Hz). 


505 


APCIMS (m/z): 435 (M 
+ H) + 


X H NMR (CDC1 3 ) 6 (ppm):8.44 (1H, d, J = 2.3 Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.91 (1H, br s), 5.91-5.67 (1H, m), 
5.22 (1H, dd, J = 6.2, 1.3 Hz), 5.18 (1H, t, J 
= 1.3 Hz), 4.77-4.74 (1H, m), 3.62 (2H, d, J = 
6.3 Hz), 3.61-3.28 (6H, m), 2.66 (3H, s), 
2.32-2.18 (4H, m), 1.16 (6H, s). 


506 


APCIMS (m/z): 433 (M 
+ H) + 


l H NMR (CDCI3) 6 (ppm) : 8.49 (1H, d, J = 2.3Hz), 
7.70 (1H, dd, J = 8.9, 2.3 Hz), 6.47 (1H, d, J 
= 8.9 Hz), 5.91 (1H, br s), 5.67 (2H, s), 4.73 
(1H, m), 3.61-3.19 (6H, m), 2.32-2.14 (4H, m), 
1.81-1.79 (4H,m), 1.16 (6H, s). 
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511 


FABMS (m/z): 437 (M + 
H) + 


'H NMR (CDC1 3 ) 6 (ppi):8.46 (1H, d, J = 2.3 Hz), 
7.66 (1H, dd, J = 8.9, 2.3. Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.84 (1H, m), 4.75 (1H, m), 4.19 (1H, 
m), 3.61-3.28 (6H, m), 2.68 (3H, s), 2.32-2.15 

{ AW _ \ 4 4 f* / nil _ \ 4 n A / OTT ~ \ 4 A1 / OtI «\ 

(4H, m), 1.16(6H, s), 1.04 (3H, s), 1.01 (3H, s). 


512 


FABMS (m/z): 464 (M + 
H) + 


1 HNMR(DMS0-d 6 ) 6 (ppm):8.21 (1H, d, J = 2. 3. Hz), 
7.58 (1H, dd, J = 8.9, 2.3 Hz), 6.70 (1H, d, J 
= 8.9 Hz), 6.04 (2H, s), 4.73 (1H, m), 3.62-3.44 
(6H, m), 2.35 (4H, br s), 2.35 (4H, br s), 
1.65-1.53 (m, 7H), 1.13 (6H, s). 


513 


APCIMS (m/z): 423 (M 
+ H) + 


l H NMR (CDCI3) 6 (ppm):8.44 (1H, d, J = 2.3 Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.85 (1H, br .s), 4.75 (1H, m), 
3.64-3.29 (6H, m), 3.08 (2H, q, J = 7.2), 2.71 
(3H, s), 2.33-2.18 (4H, m), 1.16 (6H, s), 1.15 
(3H, t, J = 7.2 Hz). 


519 


APCIMS (m/z): 423 (M 
+ H) + 


'H NMR (CDCI3) 6 (ppm) : 8.50 (1H, d, J = 2.3 Hz), 
7.71 (1H, dd, J = 8.9, 2.3 Hz), 6.51 (1H, d, J 
= 8.9 Hz), 6.01 (1H, br s), 4.74 (1H, m), 
3.64-3.33 (6H, m), 2.91 (2H, q, J = 6.9 Hz), 
2.32-2.17 (4H, m), 1.51 (2H, q, J = 7.2 Hz), 1.22 
(6H, s), 0.89 (3H, t, J = 7.2 Hz). 


520 


APCIMS (m/z): 435 (M 
+ H) + - 


l E NMR (DMS0-d 6 ) 6 (ppm) : 8.26 (1H, d, J = 2.3 
Hz), 7.66 (1H, dd, J = 8.9, 2.3 Hz), 7.47 (2H, 
m), 6.66 (1H, d, J = 8.9 Hz), 6.52 (2H, s), 4.71 
(1H, m), 3.47-3.38 (6H, m), 2.59 (2H, m, J= 6.3 
Hz), 2.14-2.00 (4H, m), 1.18 (6H, s), 0.77 (1H, 
m), 0.33 (2H, m), 0.05 (2H, m). 


521 


FABMS (m/z): 439 (M + 
H) f 


l HNMR (DMSO-de) 6 (ppm):8.32 (1H, d, J = 2.3Hz), 
7.67 (1H, dd, J=8.9, 2.3 Hz), 7.44 (1H, m), 7.25 
(1H, br s), 6.73 (1H, d, J = 8.9 Hz), 6.56 (2H, 
s), 4.77 (1H, m), 3.68-3.23 (8H, m), 2.95 (3H, 
s), 2.9K2H, m), 2.25-2.06 (4H, m), 1.10 (6H, s). 


522 


FABMS (m/z) : 449 (M 
+ H) + 


'HNMR (7 U— its DMSO-ds) <5(ppm): 8.49 (1H, d, 
J = 2.3 Hz), 7.70 (1H, dd, J = 8.9, 2.3 Hz), 7.29 
(1H, m), 7.16 (1H, br s), 6.57 (1H, d, J = 8.9 
iiz) 9 or s) 3 4. ( ( \in 9 or s^, ^.ii vin> 
s), 3.78-3.44 (6H, m), 2.32-2.12 (4H, m), 
1.85-1.33 (8H, m), 1.36 (3H, s), 1.32 (3H, s). 


523 


FABMS (m/z): 437 (M + 
H) + 


1 HNMR(DMS0-d 6 ) 6 (ppm):8.29 (1H, d, J = 2. 3 Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 7.44 (1H, br s), 
6.65 (1H, d, J = 8. 9 Hz), 6.55 (2H, s), 4.74 (1H, 
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m), 3.72-3.35 (6H, a), 2.25-1.97 (4H, m) 3 1.15 
(6H, s), 1.11 (9H, s). 


533 


AFC 1Mb (m/z J: 4r ( (n 
+ H) + 


Ill MMD fPT\Pl \ /nran^.fi A K /Iff A T — 9 0 Un\ 

n WMK (0UL.l 3 ; o (ppm;.o.4D vln, a, J - 6.0 tlZ), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.89 (1H, br s), 4.74 (1H, m), 
3.73-3.26 (6H, m), 2.71 (3H, s), 2.33-2.10 (4H, 

ti^ 9 nn /in u c \ 1 75-1 99 MftH 1 1fi 

m; 3 6.UU (in, or s), x*(u ±,u& (lun^ m;, i.io 
(6H, s). 


534 


APCIMS (m/z): 471 (M 
+ H) + 


'H NMR (CDC1 3 ) 6 (ppm):8.26(lH, d, J = 2.3 Hz), 
7.35-7.15 (6H, m), 6.35 (1H, d, J = 8.5 Hz), 5.88 
(1H, br s), 4.75 (1H, m), 3.61-3.27 (6H, m), 2.67 
(an, s), o.oo-Z. lb (,4n, m/, 1.1b (bri, S). 


535 


APCIMS (m/z): 499 (M 
+ H) + 


] H NMR (CDC1 3 ) 6 (ppm):8.42 (1H, d» J = 2.3 Hz), . 
7.57 (1H, dd, J = 8.9, 2.3 Hz), 7.32-7.56 (5H, 
m), 6.43 (1H, d, J = 8.9 Hz), 5.96 (1H, br s), 

4.73 (1H, m), 3.60-3.21 (8H, m), 2.85 (2H, m), 

2.74 (3H, s), 2.30-2.07 (4H, m), 1.15 (6H, s). 


536 


APCIMS (m/z): 501 (M 
+ H) + 


TINMR (CDC1 3 ) 0 (ppm):8.22 (1H, s), 7.34 (1H, dd, 
J = 8.9, 2.3 Hz), 7.05 (2H, d, J = 9.0 Hz), 6.81 
(2H, d, J = 9.0 Hz), 6.39 (1H, d, J = 8.9 Hz), 
6.11 (1H, br s), 4.73 (1H, m), 3.79 (3H, s), 
3.74-3.27 (6H, m), 3.12 (3H, s), 2.30-2.17 (4H, 
m), 1.16 (6H, s). 


537 


ArCIMo (m/Z J: 45o (Mr 
H) + 


a Nfm (\jUvj1 3 ) O (ppnu.o.44 (in, a, J - 6.0 nZ), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.87 (1H, br s), 4.75 (1H, m), 3.55 
(2H, t, J = 5.6 Hz), 3.64-3.28 (6H, m), 3.33 (3H, 
s), 3.20 (2H, t, J = 5.6 Hz), 2.82 (3H, s), 
2.33-2.20 (4H, m), 1.16 (6H, s). 



mmm 76 : (s) - 1 - [ 2 1 - ( 5 u ; 2 - 1: u *j>it 

)-2-^Dtr;i/T^y]T-fe5 L ;v-2-tD w>iu)i#- h u;i/ 

507) 

#09 69-1 £ ;ft,3 2 - T X J - 2 - * N - ( 5 'J ^ X - 

2-f'J^I/) 7°Dl^;i/^^> (285mg, 0.908 mmol) H» 37 tmMKl 

LXmm&m (296 mg) Zmtco 
IR*: 72% 
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»H NMR (CDCI3) d(ppm): 8.39 (1H, d, J = 2.6 Hz), 7.60 (1H, dd, J = 8.9, 2.6 
Hz), 6.52 (1H, d, J = 8.9 Hz), 6.21 (1H, br t, J = 5.3 Hz), 4.75-4.73 (1H, m), 
3.76-3.72 (4H, m), 3.69-3.32 (6H, m), 3.00-2.97 (4H, m), 2.31-2.17 (4H, m), 
1.17 (6H, s). 

APCIMS (m/z): 451 (M + H) + 

H»J77:(S)-1- {2-*3-)l-l- [5- (N-^;i/- 0 -*^;i/t: Kp* 

i/Tz, j - 2 - e u wr $ ; ] - 2 - yu wvr ^ / 2 
- b'n y P u;i/ Ob^rti 508) 

%^70T?t#e>ns2-T^y-2-^^-;i/-N- [5- (N-^;i/-0-^;b 
tFD^j/?^;^^;i/) -2-tu^;i/] ^Dtr;i/T^> (I60mg, 0.556 

mmol) £ffll>s 37 tmmtLTn%&4k'&®0 (180 mg) 

iR*: 77% 

*H NMR (CDC1 3 ) 5(ppm): 8.44 (1H, d, J = 2.3 Hz), 7.69 (1H, dd, J = 8.9, 2.3 
Hz), 6.53 (1H, d, J = 8.9 Hz), 6.36 (1H, br s), 4.75-4.72 (1H, m), 3.78 (3H, 
s), 3.59-3.32 (6H, m), 2.78 (3H, s), 2.30-2.19 (4H, m), 1.17 (6H, s). 
APCIMS (m/z): 425 (M + H) + 

fWJ78:(S)-l- {1- [5- (N-^P7°Dfc:^-N-/^:P^y*;V* 
- 2 - U V)IT $ J ] - 2 2 - ZTU hVl/T J }T^^-)\y- 2 - 
tD'J h 1; )V Ub&M 509) 

2-T$;-2-*?)l-N- (2-£'M^;i/) 7U¥)l7^>CDttt>y)^ 
#0iJ71T*t#£>n£> 2-7^-N- [5- (N-^^PrPt.Vl/-N-^^;i/T^ 
-2-b'J^;i/] -2-^^;i/7"Pt;;i/T^> (270 mg, 0.906 mmol) 
£JSl\ HJ!g^|37i:^fcbT^IB<b^ (290 mg) £fcfc 0 ' 
W: 74% 

*H NMR (CDCI3) S(ppm); 8.47 (1H, d, J = 2.3 Hz), 7.69 (1H, dd, J = 8.9, 2.3 
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Hz), 6.53 (1H, d, J = 8.9 Hz), 6.22 (1H, br s), 4.75-4.72 (1H, m), 3.59-3.34 
(6H, m), 2.74 (3H, s), 2.27-2.18 (4H, m), 1.87-1.82 (1H, m), 1.17 (6H, s), 
0.88-0.82 (2H, m), 0.73-0.66 (2H, m). 
APCIMS (m/z): 435 (M + H) + 

Hli0iJ79 : (S)-l- {2-^^-1- [5 - (1, 3 —^-T s ) D 3 —4)^7* 
- 2 ~ £ V V)VT 5 y ]- 2 -7°P V)17 $ v 2 — £ o U V 

ytuitf- h (<fbi^5 510) 

2-7 ? ^y-2-^^;i/-N- (2-t'J^;i/) 7 , Dtr;i/7^>©ftt>D{c# 
#0iJ 69-2 T-*§*>ft3 2-7 > ^y-2-p<^;i/-N- [5- (1, 3-?7VVV> 
-3-JJl/X)l*-)l) -2-f»;^;i/] ^D^l/T^y (165 mg, 0.522 mmol) £ 
H»J37 ^afcbT^tBYbi^J (88 mg) £f#fc 0 
37% 

J H NM (CDC1 3 ) d(ppm): 8.49 (1H, d, J = 2.5 Hz), 7.69 (1H, dd, J = 8.9, 2.5 
Hz), 6.49 (1H, d, J = 8.9 Hz), 6.14 (1H, br s), 4.75-4.73 (1H, m), 4.42 (2H, 
s), 3.61 (2H, t, J = 6.3 Hz), 3.48-3.32 (6H, m), 2.80 (2H, t, J = 6.3 Hz), 
2.32-2.01 (4H, m), 1.18 (6H, s). 
APCIMS (m/z): 453 (M + H)* 

H«80:(S)- 1- {1- {5- [N- (2-b h'Ddr^^) -N-pWl/T 

^ j ;v] - 2 - 1: u *J)it ^ ; } - 2 2 - ru wvt % j 

- 2 - tr d u y > h U ;i/ (-fb^rti 514) 

#^J72-e^^tl§ 2-T^y-N- {5- [N— (2-fc HD^i/x^;v) — N — 

-2-t:u^;i/}-2-^^;i/7'Dt:;vT^ > (300 mg, 

0.993 mmol) H» 37 iilHl^tl bTlifBIb^ (180 mg) 

Jfc*: 42% 

l E NMR (CDC1,) tf(ppm): 8.43 (1H, d, J = 2.0 Hz), 7.65 (1H, dd, J = 8.9, 2.0 
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Hz), 6.52 (1H, d, J = 8.9 Hz), 6.15 (1H, br t, J = 5.1 Hz), 4.75-4.73 (1H, ■), 
3.74 (2H, t, J = 5.3 Hz), 3.64-3.33 (6H, m), 3.14 (2H, t, J = 5.3 Hz), 2.80 
(3H, s), 2.36-2.10 (4H, m), 1.18 (6H, s). 
APCIMS (m/z): 439 (M + H) + 

mSMSl:(S)-l- {1- [5- (N-i/7;*?-)]s-N-?l3-)l7^;X))/*-)l) 
-2- M U V)VT X J ]-Z-*3-)]/-2-7u VJIT ^ ) }T^)V-Z- £ D U *» 

%M7Z-Cftt>tl&2-7$.;-U- [5- (N-i/7;xf;i/-N-^f;v7^ 
- 2 - 1: 'J ^Jl/] - 2 ?^7"P l^;i/7 ^ > (300 mg, 0.993mmol) £ 

m\ mmmw tmmtLxmmi&ta (iso mg) *^& 0 

JR#: 55% 

J H NMR (CDeij) <5(ppm): 8.48 (1H, d, J = 2.6 Hz), 7.66 (1H, dd, J = 8.9, 2.6 
Hz), 6.54 (1H, d, J = 8.9 Hz), .6.25 (1H, br t, J = 5.0 Hz), 4.75-4.73 (1H, m), 
4.17 (2H, s), 3.62-3.56 (1H, m), 3.48-3.35 (5H, m), 2.88 (3H, s), 2.33-2.12 
(4H, m), 1.18 (6H, s). 
FABMS (m/z): 434 (M + H) f 

H»J82: (S) - 1- {1- [5- (N-^>^7^7;^-;i/) - 2-f'J 

h >J )V 7YMi Mb^ft 516) 
2 - ( 2 - tr^^-^T ^ y ) x^;i/7* ^ >©ftfc *) £#$0y 74 £fa@©#*£T" 
#^n?>2-T^y-N- [5- (N-^>^7^XM-JI/) 

JR*: 77% 

'H NMR (DMSO-dg) (5 (ppm) 8.38 (1H, d, J = 2.3 Hz), 7.90 (1H, br s), 7.65 (1H, 
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dd, J = 8.9, 2.3.Hz), 7.46 (1H, br s), 7.26 (5H, m), 6.65 (1H, d, J = 8.9 Hz), 
6.56 (2H, s), 4.74- (1H, m), 3.94 (2H, s), 3.72-3.52 (6H, m), 2.16-2.00 (4H, 
m), 1.17 (6H, s). 
APCIMS (m/z): 471 (M + H) + 

H»J83:(S) -1- {2-X^;i/-l- [5- (N-*?71/T5 77;)/*-;i/) 

^ h y ;v 7 t;i/B« 517) 

2 - ( 2 - V^iS-JlT 5: 7 ) ^)VT ^ XDftto D £##$1 75 Jdfe®0£&T» 

f§£>ft&2-7^7-2-y^;i/-N- [5- (N-^^;v^^y^;i/^-;v) - 
2-ey^;i/J 7-Dtr;i^>tffi^x ^©fiM£;fei>T&7 7>*;i/*>^©ft 
foDC7YjVMi\ H»l hlU1i{3bT^lB'fb-&t)^#feo 
IR*: 93% 

l H NMR (DMSO-d 6 ) d (ppm) : 8.24 (1H, d, J = 2.3 Hz), 7.59 (1H, dd, J = 8.9, 2.3 
Hz), 7.29 (1H, br s), 7.12 (1H, m), 6.68 (1H, d, J = 8.9 Hz), 6.62 (2H, s), 
4.70 (1H, m), 3.64-3.26 (6H, m), 2.36 (3H, d, J = 2.4 Hz), 2.20-1.99 (4 H, m), 
1.07 (6H, s). 

APCIMS (m/z): 395 (M + H) + 

mffi.M84:(S) - 1- {2-^^)1- 1- [5- (N- 7 x -JIT ^ 7 XJl^-Jl) 

-2-b*u^;i/7 > ^7] -2-7°Dif;vT^7} 7*-fe^;w-2-trnu^>*;i/^ 
- h U ;p 7 «b£$i 518) 

2 - ( 2 - \± v ^~;i/T ^ 7 ) x^l/T ^ >©<ftt> >3 76 fcf3«©£&T* 

tf^tl^2-7'^7-2-p<5 L ;i/-N- [5- (N-7x-;i/7^;7M-Jl/) 

-2-fU^;H 7°Di^;vT^>^ffiv\ ^©H^t^v^fi^^>7;i/^>^© 
ifc*: 70S! 

'H NMR (DMSO-da) 6 (ppm) : 8.22 (1H, d, J = 2.3 Hz), 7.56 (1H, dd, J = 8.9, 2.3 
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Hz), 7.40 (1H, br s), 7.25-6.97 (6H, m), 6.59 (2H, s), 4.70 (1H, ■), 3.62-3.25 
(6H, m), 2.20-1.96 (4H, m), 1.76 (1H, m), 1.06 (6H, s). 
APCIMS (m/z): 457 (M + H) + 

«#I85 : (S) -1-U- {5- [N-(2-t Fn^>x^;v)7^ J 7,)\,*- 
- 2 - f u *»vr ^y}-2-^^;i/-2-7°n t:;i/T ^ J 2 - b 
P U 9 ytDlK- h u ;v «b£» 524) 

2 - ( 2 - b5? V=-)]/7 X ; ) x-3-)V7 X >(Dttt> D £##$1 77 £fB®£>#&T 

t#e>ti?)2-r^y-N-{5-tN-(2-fc HP^r^^^;v)T^y^;i/^^;i/] 
-2-t:u^;i/}-2-^^;i/7-Pb*;ixT^>%fflv\ n»ji (l) tmm^LX 

Um: 92% 

'H NMR (CDC1 3 ) 5 (ppm): 8.49 (1H, d, J = 2.3 Hz), 7.70 (1H, dd, J = 8.9, 2.3 
Hz), 6.46 (1H, d, J = 8^9 Hz), 5.87 (1H, .br s), 4.75 (1H, m), 4.48 (1H, br s), 
3.64-3.30 (6H, m), 2.32-2.15 (4H, m), 1.50-1.25 (4H, m), 1.16 (6H, s). 
FABMS (m/z): 425 (M + H) + 

mn&l86:(S) -1- 12-*?)]/- 1 - (5-X)k7 7 : E'Ol-2-¥Vi?)l7 

^y) -2-7"Ph*;i/T^y] r^?ju-2-^uO^>ti)^=.hV)u 7^;u 

«b^tl525) 

2 - ( 2 - b*5 ¥-)\,7 \ J ) ^JVT X XDttt) t) £#«J 78 tf3«©;£&T- 
f#S>n-5 2-T^y-2-^^;i/-N- (5-7;i/77^Jl/-2-l^'J^l/) 7° 

mm-. 24% 

'H NMR (DMSO-ds) 6 (ppm): 8.30 (1H, d, J = 2.3 Hz), 7.68 (1H, dd, J = 8.9, 2.3 

Hz), 7.40 (1H, br s), 6.86 (1H, d, J = 8.9 Hz), 6.64 (2H, s), 4.74 (1H, m), 
3.77-3.37 (6H, m), 2.26-1.98 (4H, m), 1.15 (3H, s), 1.14 (3H, s). 
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FABMS (m/z): 381 (M + H) + 

l^»J87:(S)-l- {1- [5- (N-xf;i/7^^;v^;v) -2-b*U^;i/ 
7* * J ]- 2 2 -7'D tVVT^ J }7 J z ^-)\/- 2 - tTD U y h 

(<fbi^5 526) 

2 — 7" s. y - 2 -pWi/-N- (2-KU^y;i/) rpwi/7$>oftb!)fc# 

%^J79^#?>ti?)2-T^y-N- [5- (N-xf-;i/7»^/^;i/*-;i/) -2- 
KU^;H -2-^;i/7P^7^> (310 mg, 1.14 mmol) «0>J 37 

fcWtllfcl/T«1Bfl3^» (272 mg) £#fc 0 
JR¥: 64% 

•H NMR (CDC1 3 ) tf(ppm): 8.48 (1H, d, J = 2.5 Hz), 7.70 (1H, dd, J = 8.9, 2.5 
Hz), 6.48 (1H, d, J = 8.9 Hz), 6.01 (1H, br s), 4.86 (1H, br t, J = 5.9 Hz), 
4.75-4.73 (1H, m), 3.59-3.56 (1H, m), 3.48-3.40 (5H, m), 3.03-2.93 (2H, m), 
2.31-2.18 (4H, m), 1.17 (6H,.s), 1.09 (3H, t, J = 7.3 Hz). 
APCIMS (m/z): 409 (M + H) + 

H»J88: 

527-532 i&iHTOko iz^mLtzo 

4*%m 66 (i) tmmozmzm^Ts ^bfc£PDt-uy>ss#& (1.20 

mmol) CI, 4-P**V-> (500juL)\ 4 -tert-7 h ^^tifrtf-JVT K J - 
4-^?-JI/^iJ^> (308 mg, 1.44 mmol) . fflkiiWk (166 mg, 1.44 mmol) 

zmz, ioo°cTH«#bfeo Rjtim&m&itia0ts u nbtitz 

iiC^PD^l/A (9.6 mL) N ^'J^U>W-MD'J K (2-3 mmol/g, 
276 mg) x 3t?U (4-tr=JI/KUy» (264 mg) £flD;L N £«— ttflWL&o 
b^>^» *«&®SU 7$.>*fflio 
n^thfzT^y^nmLs N, N-i?^m;VA7$ h* (2mL)fc}gfllU *B! 

^6011155 fcfBteo (s) -i-^o^T-fe^;v-2-trn»;y>*;v^-hU 
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(X) 


xJCi I 


(S)-l- {1- [5- (N, K-V*3-)VT^;Z)V*=.)\,) 
_ p _ y n 05 ii/l -4- ){ * J1/-4- I) ^)l/7 ; >>1 "p 


31 


528 


(S)-l-[4-^^;v-l-(5-f^u^y^;i/^-;i/- 2 


97 


529 


(S)-l- {4-^^-1- [5- (3-trny>-l->f 
;i/*;i/*-;b) -2"-KU^;v] -4- tr^'j y } 
r-fe^;v-2-b'n u^>*;i/^- h u;i/ 


81 


530 


(S)-l- {4-^ [5- (N-^;i/-N-7x* 

^^y} T-fe^;i/-2-b*DU^>*;i/5t?-hU;i/ 


63 


531. 


(s)-i- {i- [5- (F^>^i/-N-/fji/7^;^;i/ 
;u) -2-b*u^;i/] -4-^5 L ;i/-4-t , ^u^;i/T 


82 


532 


(S)-l- {1- {5- [N, N-bT7> (2-* h=^>:n^;i/) 

-2-f;^;i/} -4-^;i/-4-£ 
^ y t $. j } r-fe - 2 - £ d y > * h y ;i> 


40 





MS 

APCIMS (m/z): (M + H) + 


NMR 


527 


435 , 


! HNMR (7 y-fls CDC1 3 ) <5 (ppm) : 8.49 (1H, d, 
J = 2.3 Hz), 8.01 (1H, s), 7.77-7.70 (2H, m), 6.64 
(1H, d, J = 8.9 Hz), 4.76 (1H, m), 3.75-3.36 (6H, 
m), 2.96 (3H. s), 2.88 (3H 3 m), 2.35 (4H, m), 
2.35-2.16 (4H, m), 1.75-1.64 (4H, m), 1.20 (3H, 
s). 


528 


475 


'H-NMR (CDCI3) 6 (ppm) : 8.42 (1H, d, J = 2.6 Hz), 
7.65 (1H, dd, J = 9.2, 2.6 Hz), 6.60 (1H, d, J 
= 9.2 Hz), 4.75-4.73 (1H, m), 3.76-3.54 (4H, m), 



100 



WO 02/051836 



PCT/JPOl/11578 







3.49-3.32 (4H, m), 2.94 (4H, t, J = 5.3 Hz), 
2.31-2.01 (6H, m), 1.68-1.51 (6H, m), 1.44-1.40 
(m, 2H), 1.14 (3H, s). 


529 


459 


'H-NMR (CDC1 3 ) 6 (ppm): 8.53 (1H, d, J = 2.3 Hz), 
7.77 (1H, dd, J = 9.2, 2.5 Hz), 6.64 (1H, d, J 
= 9.2 Hz), 5.67 (2H, s), 4.78-4.76 (1H, m), 4.10 
(4H, s), 3.74-3.49 (5H, m), 3.47-3.40 (3H, m), 
2.32-2.12 (4H, 1), 1.81-1.63 (4H, m), 1.17 (3H, 
s). 


530 


525 


! H-NMR (CDCI3) 6 (ppm): 8.48 (1H, d, J = 2.6 Hz), 
7.66 (1H, dd, J = 9.2, 2.6 Hz), 7.31-7.18 (5H, 
m), 6.59 (1H, d, J = 9.2 Hz), 4.77-4.75 (1H, m), 
3.72-3.62 (5H, m), 3.58-3.39 (3H, m), 3.23 (2H, 
t, J = 7.9 Hz), 2.86 (2H, t, J = 7.6 Hz), 2.74 
(3H, s), 2.30-2.04 (4H, m), 1.69-1.53 (4H, m), 
1.15 (3H, s). 


531 


511 


'H-NMR (CDCI3) 6 (ppm): 8.55 (1H, d, J = 2.4 Hz), 
7.76 (1H, dd, J = 9.1, 2.4 Hz), 7.36-7.26 (5H, 
m), 6.66 (1H, d, J= 9.1 Hz), 4.78-4.75 (1H, m), 
4.12 (2H, s), 3.76-3.57 (5H, m), 3.51-3.41 (3H, 
m), 2.58 (3H, s), 2.32-2.20 (4H, m), 1.66-1.61 
(4H, m), 1.17 (3H, s). 


532 


523 


'H-NMR (CDCI3) 6 (ppm): 8.52 (1H, d, J = 2.5 Hz), 
7.76 (1H, dd, J = 9.2, 2.5 Hz), 6.61 (1H, d, J 
= 9.2 Hz), 4.78-4.76 (1H, m), 3.74-3.67 (4H, m), 
3.54 (4H, t, J = 5.9 Hz), 3.47 (6H, s), 3.44-3.31 
(4H, m), 3.35 (4H, t, J =5. 9 Hz), 2.27-2.18 (4H, 
m), 1.68-1.60 (4H, m), 1.17 (3H, s). 



H»J89: 1- [(5-;>7V W 2 -J )17 $. J) *?JV3 -1- [(S) 
601) 

(l) ##0ij8O-^#£frifci - [(5-i>Tyb'u^>-2— r;vr^y) 

^>^D7°nt:;i/T^ > (264 mg, 1.40 mmol), Mit^zi/^ ATkfQtl (261 mg, 1.55 
mmol) £ THF (10 mL) fc*#U 7K#TT (S) -l-7nt7t^l/-2-t 
D >J tjytDYft- Y >;;K304 mg, 1.40 mmol) ©THF (4 mL) ®m*lBx., MUX' 2 
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h^77^-(^ DD^l/A/^ £ y -;i/=100/l>TJ*»U HfiB-fb^©? u 
(133 mg, 0.410 mmol) £?#fc 0 

(2) (1) mbtitzyV-fo®-® (127 mg, 0.392 mmol) C7t;HI (45.0mg, 
0.390 mmol) £in;L^ # y-;i/«j¥Pbfco # y-;i/£g*LT*S!3fl3i§r^ (137 
mg, 0.311 mmol) £ fi&Bfti: UTfffco 
JR»: 22% 

•HNMR (DMSO-ds) <5(ppm): 8.33 (1H, d, J = 2.2 Hz), 7.65-7.62 (2H, m), 6.61 (2H, 
s), 6.55 (1H, m), 4.69 (1H, t, J = 5.1 Hz), 3.60-3.36 (6H, m), 2.17-1.99 (4H, 
m), 0.59-0.52 (4H, m). 
APCIMS (m/z): 325 (M + H) + 

«^J90: l-[ (5-^^y^U^>-2--f;i/^^y) 1- [(S) - 

2 -isTJ \fv i;^-;i/T-fef-;i/7^y]->^P^>^> 7^;i^®('(b'&t>602) 

mmm u t mm^mn, mm si n& 1 - c( 5 - 7 j e < ; > - 2. 

--r;i/T^y) >>7d^>^;v:f^ > (432 mg, 2.00 mmol) *D«ffi'fb-& 

ft (362 mg, 0.774 mmol) £fife@tti:LT#fco 
JR*:'39X 

»H NMR (DMS0-d 8 ) S(ppm): 8.34 (1H, d, J = 2.2 Hz), 7.65 (1H, dd, J = 8.4, 2.2 
Hz), 7.50 (1H, m), 6.65 (1H, d, J = 8.4 Hz), 6.59 (2H, s), 4.73 (1H, dd, J = 
6.2, 4.6 Hz), 3.64-3.37 (6H, m), 2.19-2.00 (4H, m), 1.66-1.57 (8H, ■). 
APCIMS (m/z): 353 (M + H) + 

mmm 91 : 

2-[ (5— >7V KiJi?>-2->f;i/7§>') **)V]-2- [(S) -2— >7V 

.--r;i/T^y) T?^y*y-2-j ivr^y (425 mg, 1.51 mmol) j;D 
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mt^b^ (555 mg, 1.04 mmol) ££6H#fcl/t*#fco 
W: 69% 

: H NMR (DMS0-d 6 ).d(ppm): 8.33 (1H, d, J = 2.4 Hz), 7.61 (1H 3 dd, J = 8.9, 2.4 
Hz), 7.17 (1H, m), 6.68 (1H, d, J = 8.9 Hz), 6.63 (2H, s), 4.70 (1H, t, J = 
6.2 Hz), 3.68-3.36 (6H, m), 2.17-1.46 (18H, m). 
APCIMS (m/z): 417 (M - H)' 

mmmw: i-[ j wvy- 2-4 ktxj) [(s) - 

mmmutnmt^^i:, mmsz^n^ntzi- [(5—>t;£u^>-2 

-JJIT^;) * *■;!/] *s?u*??)l7%> (516 mg, 2.00 imol) ^Wm^ 
m (617 Eg, 1.21 mmol) Z&&mfotLTmfc a 
Um: 60% 

*H NMR (DMS0-d«) tf(ppm): 8.32 (1H, d, J = 2.2 Hz), 7.63 (1H, dd, J = 8.9, 2.2 
Hz), 7.30 (1H, m), 6.65 (1H, d, J = 8.9 Hz), 6.61 (2H, s), 4.70 (1H, t, J = 
7.6 Hz), 3.60-3.26 (6H, m), 2.23-2.00 (4H, m), 1.53-1.50 (14H, m). 
APCIMS (m/z): 395 (M + H) + 

nMMM: l-[ (5—>7V£U^>-2 — <()IT$;) ^;i/]-i- [(S) - 

mMMutmmttm-c, ^mmsmm^ntzi- [(5— >tv trus;>-2 

--T;U7*^y) p<^;i/] ^^n7f;i/7^> (460 mg, 2.28 mmol) J; «3 ^IB^tJ 
(494 mg, 1.09 mmol) %&&mfct ItHfc, 
»: 47% 

'H NMR (DMSO-dJ <?(ppm): 8.37 (1H, d, J = 2.2 Hz), 7.66 (1H, dd, J = 8.9, 2.2 

Hz), 7.47 (1H, m), 6.67 (1H, d, J = 8.9 Hz), 6.60 (2H, s), 4.76 (1H, dd, J = 

6.5, 4.6 Hz), 3.65-3.17 (6H, m), 2.25-1.71 (10H, m). 

APCIMS (m/z): 339 (M + H) + 
i 
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HHBM94: l-[ (5-^7;t'J^>-2-fjl/7^) [(S) - 

2-*/7S\ZU *)*>=.fr7-\>3-fr7$Jl*/9W\*Vy 7 x>;i/^g(flj-&#j606) 

(l) ##0ij85^t#f>tifei- [(5— >3Vt:ys»-2— f;i/7$>>) 

fy^n^^r^;i/T^ > (568 mg, 2.47 mmol X 7iyftA'J^i» (50fift% on -te^Y 
h, 1.43 g, 12.3. mmol) (25 mL) fc»#U fctfTT-fcllfm 

6011155 MSg© (S) - 1 -7*n^T-fe^;i/- 2 -VfD 'J h <j;i/(536 

mg, 2.47 mmol) ©7-te HJ;b (4 mL) &$fc4flDiU U&&-£—Wm\s1to R 
J6**53BU 5** attics i & tife^l^ ^ 'i * ^l/* 7 A ^ D Y h ^7 7 

-( 7 d d a/* * y -j^m/Dx-mm u mmz&to® 7 »j (638 mg, 1. 74 

mmol) £t#fc 0 

( 2 ) ( 1 ) "Cfc & ftfc 7 U -ft (638 mg, 1 . 74 mmol) 7 (202 mg, 1 . 74 mmol) 
ZM**;-)l£®MLtzo*#;-)V%g&LXBmb^(709iag, 1.47 mmol) 

JR*: 60% 

'HNMR (DMS0-d 6 ) 5(ppm): 8.32 (1H, d, J = 2.2 Hz), 7.63 (1H, dd, J = 8.9, 2.2 
Hz), 7.39 (1H, m), 6.66 (1H, d, J = 8.9 Hz), 6.60 (2H, s), 4.71 (1H, t, J = 
6.5 Hz), 3.63-3.39 (6H, m), 2.19-2.00 (4H, m), 1.50-1.39 (10H, m). 
APCIMS (m/z): 367 (M + H) + 

H»J95:(S) -l-[2-*?)V-l- (4--bu7-V J) 

7^]7W-2-^Diji;>*M-f i ;;i/ 7y;hsi (<fb£0S7Oi) 

$%m 86 fclB«©^T-^^nS 2-*?fr-l- (4--hD7-U7) -2 
-7nt;V7^> (942 mg, 4.50 mmol) ©THFiiN, N-^^V*;i/A7^ K© 
vS-n (THF : N , N-^^l/^l/ATS. K=5:l) $ft (6mL) lc N ^S^fF 6011155 
£iB«B© ( S ) - 1 - 7*D 2 - £ D U 3> y± h U M326 mg, 1 . 50 

mmol) fc^ifrCiD^ BfiflTC 2 BSIBiRftbfco 
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4- DD*M/^^y-;i/= 100/0-90/10) -CHIKU »fBtfi£ftKD7U-# 
(450 nig, 1.31 mmol) £f#fc 0 

(2) (1) T*#e>tifc7 UH» (450 mg, 1.31 mmol) ©p<^-;i/ (3 ml) ^ 
(151 mg, 1.31 mmol) »x.fco iSTT*^^7-;i/^gSlT N JifB 
ft^rt) (466 mg, 1.00 mmol) ZM&fa&t hxntzo 
»: 67% 

'H NMR (DMS0-d 6 ) £(ppm): 7.96 (2H, d, J = 11.2 Hz), 7.05 (1H, br s), 6.68 (2H, 
d, J = 11.2 Hz), 6.59 (2H, s), 4.72 (1H, dd, J = 6.0 Hz, 4.2 Hz), 3.65-3.05 
(7H, m), 2.24-1.87 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 346 (M + H) + 

H»96:(S) -1- (l-7-'J7-2-^f;i/-2-7PW^) 

)i- 2 - £ d u V y * ;i/?t?- h u ;v 7 T;nMtt ab-£rt) 702) 
2-^9-)i- 1 - (4-->n7-'jy) -2-rDt:;i/7 , 5>0f^toDfc#% 

$J87lc:f3®©£&T-*#&ft3 1 - 7 - 2-^^;V- 2 -7n >(739 
mg, 4.50 mmol) iW>J 95 tmnt XsXmWh&m (292 mg, 0.701 mmol) 

JR*: AU 

! H NMR (DMSO-d,) tf(ppm): 7.04 (2H, dd, J = 8.6, 6.2 Hz), 6.63-6.47 (4H, m), 
6.57 (2H, s), 4.73 (1H, dd, J = 6.6, 4.4 Hz), 3.64-3.16 (7H, m), 2.24-1.96 (4H, 
m), 1.11 (6H, s). 
APCIMS (m/z): 301 (M + H) + 

H»J 97 : ( S ) (A-i/TST-V -2-/^l/-2-7Dtf;i/ 

7 ? =y]7•fe^;^-2-t:D>J^>*;l/^^'J;^• 7^;i^jg (ft£t)703) ' 



105 



WO 02/051836 



PCT/JP01/11578 



tVl/^> (440 mg, 2.32 mmol) *m\ HJS0!l 95 ^mtftfc: UT«l3ftS'&* (236 
mg, 0.567 mmol) %%tz 0 
JR*: 69% 

'H NMR (DMSO-d,) <5(ppm): 7.43 (2H,. d, J = 8.4 Hz), 6.73 (2H, d, J = 8.4 Hz), 
6.59 (2H, s), 6.49 (1H, t, J = 5.9 Hz), 4.74 (1H, dd, J = 6.8, 4.9 Hz), 3.58-3.30 
(5H, m), 3.07. (2H, d, J = 5.9 Hz), 2.16-1.99 (4H, m), 1.10 (6H, s). 
APCIMS (i/z): 326 (M + H) + 

H»J98:(S) - 1-[1- (p-^-^SV) -2-^;i/-2-7°Ph7l/7^ 7] 

7-fe^;i/- 2 -kd u^>*;u^- h »J> 7v;i/ii (-fb^704) 

(1) ##09 89 t:l3«©^ft-C»&nS 1- (p-T-^/) -2-^;i/-2 
-7-Dfc'>^7^> (437 mg, 2.25 mmolX ^*t4T;i/^^- (326 mg) ON, N-i? 
/^^A7^ K (15 mL) ttC, 0 "CT-^B^ 6011155 t|B^© (S) -1 
-ywET-tel-)]/- 2 -W) Jltf- h VA/ (326 ig, 1.50 miol) 

.^-e30^«#Lfe o hz^mmitLT&fomzzMLtzm, mm*? 

-;i/= 100/0-90/10) trUMLs MB-fb^tJCD 7 V -ft (33.0 mg, 0.0999 mmol) 

(2) (1) T-ff^tifc^U-ft (33 mg, 0.0999 mmol) ®^^7-;i/ (1 mL) 
i:7 7;i/^ (11.6 mg, 0.0999 mmol) %tiiiZ.tzo METT*^?7-;]/£g*U :ffl 
taib^tl (30.0 mg, 0.0720 mmol) $lfeg§i:Ltllfe, 

•H NMR (DMSO-ds) d(ppm): 6.71 (2H, d, J = 8.9 Hz), 6.61 (2H, d, J = 8.9 Hz), 
6.57 (2H, s), 6.50 (1H, br s), 4.76 (1H, dd, J = 6.5, 4.6 Hz), 3.81-3.35 (5H, 
m), 3.63 (3H, s), 3.01 (2H, s), 2.18-1.93 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 331 (M + H) + 
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H»J99:(S) -1- {2-*5-)V-l- [4- (N, K-Vtf-n/TK J 7.)}/* 

;i/ 7TjH)g «b-£t>705) 

1- (p-T^SV) -2-^^)V-2-yu^^TK>(DKt)f)^%m 90 
fcffitt©£8rTM#6ft5 1- [4— (N, N-^^W^7M-^) T-Uy] 
-2-^^;V-2-7°PhVVT^> (611 mg, 2.25 mmol) HWJ 98 

m^xmMb&m (220 mg, 0.420 mmol) *ntzo 
28% 

'H NMR (DMS0-d 6 ) <5(ppm): 7.40 (2H, d, J = 8.9 Hz), 6.78 (2H, d, J = 8.9 Hz), 
6.59 (2H, s), 6.43 (1H, t, J = 5.9 Hz), 4.75 (1H, dd, J = 6.5, 4.6 Hz), 3.67-3.37 
(5H, m), 3.17 (6H, s), 3.08 (2H, d, J = 5.9 Hz), 2.17-1.93 (4H, m), 1.12 (6H, 
s). 

APCIMS (m/z): 408 (M + H) + . 

UMIOO: (S) - 1 -[2-;<5M/- 1- (4-*^)V3-*7-V;) -2-/D 
t;v7^]7^rf 2-tD 'jiJ>*M- h ( J;i/ y^^WM «b^-t)706) 

fcfB*6©#&T»*#£ti£ 2-^;i/- l- (4-^?;W7-';y) - 2-ru 

t;bT^> (473 mg, 2.25 mmol) H»J 98 tmMfc LXUBih^m (232 

mg, 0.502 mmol) £#fc<> 
«: 34% 

'H NMR (DMSO-de) <5(ppm): 7.10 (2H, d, J = 8.8 Hz), 6.64 (2H, d, J = 8.8 Hz), 
6.57 (2H, s), 5.60 (1H, bp's), 4.61 (1H, dd, J = 6.8, 4.6 Hz), 3.66-3.42 (5H, 
m), 3.00 (2H, s), 2.33 (3H, s), 2.22-1.88 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 347 (M + H) + 

H»jioi:(S) -i-[2-^;i/-l- (p-h;^^;i/) -2-7uvjit$ 
;]T*?-)\/-2-\zvwyi3 h 7 (fbi^t) 707) 
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1- (p-T-i^y) - 2-*^;i/- 2-70^1/7^ ><Di%t>\) 92 

(401 mg, 2.25 mmol) ftjfcffl 98 MtHfc LT*IBfb£to (305 mg, 0.708 

mmol) fe 0 
JR*: 47% 

'H NMR (DMS0-d 6 ) tf(ppm): 6.88 (2H, d, J = 8.1 Hz), 6.57 (2H, s), 6.55 (2H, d, 
J = 8.1 Hz), 5.05 (1H, br s), 4.75 (1H, dd, J = 6.5, 4.6 Hz), 3.62-3.88 (5H, 
m), 3.17 (2H, s), 2.58 (3H, s), 2.17-1.94 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 315 (M + H) + 

H»J 102 : ( S ) - 1 -[ 1 - (4-^^>^M-;V7-'jy) -2-*?)V-2 

-7°Dt:;i/T^y]7 > -fe5 s -;i/-2-t'D U^>*;i/^- h vju 7 7;ms (fo&fo 

708) 

&%fflM\ztm®l5&'cnt>ti% l- (4-y^>x;i/*-;v7-'jy) -2- 
^^-2-7D^l/7$> (161 mg, 0.664 mmolX 7ytfS*U'>A (50 MX on 
-fc5^ h, 320 mg, 2.75 mmol) ON, N-^^WM75 K (3 mL) 
0 •C'CfcPfcif 6011155 £IBtB© (S) - 1 -7n^7-t2^1/- 2 - t'D U 
;i/^-hU;U (120 mg, 0.553 mmol) §JP^.s WTimWlfco -fe^-r h 

i^feMSWOY|^77^- (7DD5^;i/A/p<^y-;i/ = 100/0~ 

90/10) -tfflMBlU iBfli^«©7iJ-ft (195 mg, 0.515 mmol) fcUfco 
(2) (1) ?mt>tifz7 U-# (195 mg, 0.515 mmol) (D**;—)], (2 mL) 

(59.8 mg, 0.515 mmol) £iD;tfco MffiTT^ * ;i/*@*U MB 
Yfc£4& (140 mg, 0,283 mmol) tl^lll: bTfffco 
•JR*: 52% 

l Ti NMR (DMSO-dJ (ppm): 7.56 (2H, d, J = 8.6 Hz), 6.80 (2H, d, J = 8.6 Hz), 
6.66 (1H, t, J = 4.9 Hz), 6.57 (2H, s), 4.77 (1H, dd, J = 6.2, 4.6 Hz), 3.73-3.30 
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(5H, m), 3.23 (2H 5 d, J = 4.9 Hz), 3.04 (3H, s), 2.26-1.85 (4H, m), 1.23 (6H, 
s). 

APCIMS (m/z): 379 (M + H) + 

m&M 103 : ( S ) - 1 - [ 2 - / 3-)V- 1 - ( 4 - UP U i?-)]/Zj\,*-)lT- V S ) 
709) 

l- (4-^^>x;i/*-;i/T^'jy) - 2 2 -rntvi/T^ >©ft 
fc> b 94 £H3i$©;£&T'f# f,tii>2-p<^;P-l-(4-lfDU ^ 

#-;t,:p- yy) -2-7*Pfcr;u^^> (416 mg, 1.40 mmol) %f%\,\ MMffl 102 
^ISJ^^bT^fB^^I (365 mg, 0.664 mmol) Zmtzo 

mm-. 71% 

'H NMR (DMS0-d 6 ) <5(ppm): 7.46 (2H, d, J = 8.8 Hz), 6.75 (2H, d, J = 8.8 Hz), 
6.60 (2H, s), 6.38 (1H, br s), 4.76 (1H, dd, J = 7.0, 4.3 Hz), 3.70-3.17 (7H, 
m), 3.10-2.98 (4H, mh 2.29-1.90 (4H, m), 1.65-1.60 (4H, m), 1.12 (6H, s). 
FABMS (m/z): 434 (M + H) + 

104: (S) -1- {1- [4- (N, N-i?x-?)lT $ J y- 

l- (4-^^>xM-;i/7-'j;) -2-p<^;v-2-rpir;i/r^>©f^ 

£>DfC#%#J95 fcfB«8©£ftT-t#e>tl& 1 - [4- (N, N-S^5f-;i/TS. J X)l 

T-VJ] -2-/f;i/-2-7DW*> (674 mg, 2.25 mmol) 
l\ H»J102 h|q]$fcUT}*fB<bl^ (378 mg, 0.685 mmol) 
46% 

»H NMR (DMS0-d 6 ) tf(ppm): 7.43 (2H, d, J = 8.8 Hz), 6.74 (2H, d, J = 8.8 Hz), 
6.59 (2H, s), 6.35 (1H, br s), 4.75 (1H, dd, J = 6.5, 4.3 Hz), 3.73-3.35 (5H, 
m), 3.07-3.02 (6H, m), 2.24-1.91 (4H, m), 1.10 (6H, s), 1.01 (6H, t, J = 7.2 
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Hz). 

FABMS (m/z): 436 (M + H) + 

HJS0UO5: (S) - 1 -[ 1 - (4-7MD7^'j;) - 2 -tf-Jb- 2-?U\l 

#%^J96£fBfB©;£&^#£>ti3 1 - (4-7;i/;*D:r^y/) -2-^;i/- 
2-7 , P£;i/7'^> (273 mg, 1.50 mmol X 7>WWJ I )A (spray dried) (174mg, 
3.00 mmol) ON, N-^^WM?^ h* (4mL) *§$fCs 0 °CT*^ffl#l 4 F6011155 
tf3«©(S)- 1 -/ntrt^jl/- 2-t^D U^>*;b#- h U;i/(217mg, 1.00 
mmol) |iI?ajgT*2ra»tfeo -fe^ h£^3iM^LTa»£3Slb 

A7D7h^77^- (7DP*;UA/^7-;i/=100/0~90/10) ffSMU. 1ffB 
fti^$J©7>j--ft (319 nig, 1.00 mmol) ^#£o 
(2) (1) T#e»tlfe7U-#: (319 mg, 1.00 mmol) (3 mL) 

C77;i/» (116 mg, 1.00 mmol) §#D;Lfco «ETT?.**7-;i/*g*U HfB-fb 
^rtJ(404 mg, 0.931 mmol) £38^11 h bT^fco 
]&*: 93% 

'HNMR (DMSO-de) <5(ppm): 6.92-6.86 (2H, m), 6.65-6.60 (2H, m), 6.55 (2H, s), 
5.17 (1H, br s), 4.74 (1H, dd, J= 7.3, 6.5 Hz), 3.67-3.38 (5H, ■), 3.01 (2H, 
br s), 2.24-1.90 (4H, ■), 1.14 (6H, s). 
APCIMS (m/z): 319 (M + H) + 

H»J106:(S) - 1 -[ 1 - (4-^DD-l-7^7^-;i/7^7) -2-*? 
;v - 2 - 7n ^ 7 ]7tf ji/- 2 - 1 d u h 7?ji/^ 

«bi^?)244) 

2-7=- 7-N- (5-^ h^ri/^;i/^-;i/-2-^>Ji7;i/) - 2 ?-;i/7*D 
t^UT* > ©ftt> t> £#%#]97(C!3® ® T^T'lt ^tl52-T^7-N- (4-7 
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DD-1-7^7 Z?—)l>) - 2-/^;i/7*P^;i/T^ > (376 mg, 1.50 mmol) 

<,\ m^msstmrn^Lxm^it^m (275 ng, 0.547 mod zmtzo 

J H NMR (DMS0-d 6 ) <5(ppm): 8.48-8.39 (1H, m), 8.09-7.95 (3H, m), 6.96 (1H, br 
s), 6.54 (2H, s), 4.72 (1H, dd, J = 6.9, 3.9 Hz), 3.85-3.43 (7H, m), 2.27-1.92 
(4H, m), 1.23 (3H, s), 1.22 (3H, s). 
APCIMS (m/z): 387 ( 35 C1M + H) + 

mMMlOl: (S) - 1 -[2-/3-JI- 1 - (l-yf^V-frT^;) -2-7° 
o t:;i/?^]7t^i/- 2-tn'j vyft)^- h U;i/ y ^;bg^(4b-£tj245) 

K ^ >©tt£) D 98 fcfB«©#&"Cft 5>ti§2-T^y-2-^^;i/- 

N- (l-7^7^v) 7o^l/7^> (324 mg, 1.50 mmol) Sfl§V\ »J56 
fcEtfcfcUT«ffifli'&& (48.2 mg, 0.103 mmol) §ftfc„ 
W: 10% 

'H NMR (DMSO-ds) tf(ppm): 8.88 (1H, s), 8.34-8.31 (1H, m), 7.94-7.84 (3H, m), 
6.54 (2H, s), 4.72 (1H, dd, J = 6.8, 4.3 Hz), 3.76-3.43 (7H, m), 2. 19-1.92 (4H, 
m), 1.20 (3H, s), 1.19 (3H, s). 
APCIMS (m/z): 353 (M + H) + 

HJS$I108: (S) -l-[2-^^;i/-l- (3-VVys?=.K7i;) -2-7° 
u $ ; ]t^ju- 2 - en u ^>*;i/^n h u ;i/ 7 V;i/gHfi (fo£%246) 

(1) H»J37 (1) kH*©^K:J;D#%0|99t:|3«©»tt"Tf#fen*2--7' 

(3-fcTU^-;i/) 7°Ptf;i/T^> (948 mg, 5.71 mmol) 
*»£>^ffltfj^©7U--ft (719 mg, 2.38 mmol) £^£ 0 

(2) (1) nmt>fttc7 U-#(719 mg, 2.38 mmol )0**y-.;u (10 mL) 
fc7T;i/K(442 mg, 3.81 nmol)&in;L SStlO»bL MJfTt:^^ 
-;i/*S*LT^&nfca«l*»Kx^;i/A»e,jga'ftsU «IBft^* (650 mg, 1.56 
mmol) «Jt6»«i:L/Tl»fc« 
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JR*: 28% 

'H NMR (DMSO-de) (5(ppm): 8.87 (1H, dd, J= 4.3, 1.1 Hz), 7.40 (lH,.m), 7.18 (1H, 
dd, J = 8.9, 4.3 Hz), 6.88 (1H, dd, J = 8.9, 1.1 Hz), 6.54 (2H, s), 4.70 (1H, 
dd, J = 7.0, 4.1 Hz), 3.64-3.38 (7H, m), 2.12-1.98 (4H, m), 1.09 (6H, s). 
FABMS (m/z): 303 (M + H) + 

m&mm: (s) -i-[2-*^;i/-i- (4-ifn^7^) -2-7° 

D £;]/7^ J ]T-t?)l- 2 -£D U *Jyjj)\,iS- Y V)V (-fb-^3247) 

(1) #%^Jioo{cia^©^^#?)n-&2-7 > ^^-2-^^;i/-N- (4 -try 

7*P^;i/T^> (2.03 g, 12.3 mmol) ^B^eOlllSSfclBifc© (S) 
-l-^D ; ET-fe^;i/-2-^PU^>Pb;i/^hi;;V (434 mg, 2.00 mmol) frt> 

mM^mtnm^ism^^mm^moy u— & (522 mg, 1.73 moi) 

(2) (1) TH?>nfe7 U— f*(522 mg, 1.73 mmol)©**7-;V (10 mL) 
£7t;1^(442 mg, 3.81 mmol)£iD;U 1 O^ITO^bfco METT*p<*7 

1.10 mmol) «& B B J:ltl#feo 

'H NMR (DMSO-de) 5(ppm): 8.36 (1H, s), 8.01 (1H, d, J = 5.9 Hz), 7.39 (1H, m), 
6.58 (2H, s), 6.54 (1H, dd, J = 5.9, 1.6 Hz), 4.75 (1H, dd, J = 6.5, 4.6 Hz), 
3.62 (2H, d, J = 5.1Hz), 3.69-3.51 (3H, m), 3.59-3.16 (2H, m), 2.22-1.97 (4H, 
m), 1.12 (6H, s). 
APCIMS (m/z): 303 (M + H) + 

H»J110: (S) -1-[1- (5-^^>^;i/^;i/-2-f'J^7'^y) - 
(fc£«J248) 

(l) #%0jiolfc!3f&©;fr&T-*# t>M2-7%s-n\- (5-^^>7n;i/^-;u 

-2-t:y^;u) -2-^^;i/7Dt^;i/7 > ^> (1.46 g, 6.00mmol) S> H5I50IJ2O 
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tftU®15&£&bU%Mb&fo<!>7 ] )--fc (609 mg, 1.60 mmol) £t#fc e 
(2) (1) xn^ntzy U-flc (609 mg, 1.60 mmol) <D**;-)l (10 mL) & 
«fc7-?7l/R(186 mg, 1.60 mmoD^SPXs 1 0#H»#l/fco METT*;** 

y-;i/^§*bT^^>tifea^*^^^-x;u^^^<bU miB-fbi^ (697 

mg, 1.41 mmol) £8R£^Hh UTlffco 

'H NMR (DMSO-d,) S(ppm): 8.35 (1H, d, J = 2.4 Hz), 7.73 (1H, dd, J = 8.9, 2.4 
Hz), 7.54 (1H, m), 6.69 (1H, d, J = 8.9 Hz), 6.57 (2H, s), 4.72 (1H, dd, J = 
6.5, 4.5 Hz), 3.65-3.55 (1H, m), 3.43 (2H, d, J = 4.9 Hz), 3.48-3.25 (4H, m), 
3.11 (3H, s), 2.20-2.10 (2H, m), 2.05-1.90 (2H, m), 1.11 (6H, s). 
APCIMS (m/z): 380 (M + H) + 

mmmm: (S) - 1 -[ 1 - (5-**>XJI/*-)l/-2-]ZVi>A/) -4-/ 
^i/-4-^'J^;v7U]7t^;i/-2-tD'j^>*M-h'J;i/ 2 

(1) ##0UiO2T?»t>*i4b4-7 , ^y-i- (5-**>;*;i/;*-;i>-2-eys> 

)]/) 4 (1.28 g, 4.77 mmol) £ll»J52fcTO©;£?£lc J; 
Ds »IBfl3-64»©7U—»: (608 mg, 1.50 mmol) 

(2) (1) -e#&tlfc7'J-^ (608 mg, 1.50 mmol) ©1, 4 
(10 mL) C N 4 mol/L «Wb**- 1 , 4 (8.0 mL) 

f;^^llbU SIB-fh^-t) (572 mg, 1.20 mmol) LXWto 
iR*: 23% 

l H NMR (DMSO-de) <5(ppm): 9.06 (2H, br s), 8.50 (1H, d, J = 2.7 Hz), 7.91 (1H, 
dd, J = 9.2, 2.7 Hz), 7.03 (1H, d, J = 9.2 Hz), 4.83 (1H, dd, J = 6.8, 4.3 Hz), 
4.50-4.35 (2H, m), 4.15-3.90 (2H, m), 3.75-3.65 (1H, m), 3.60-3.49 (2H, m), 
3.20-3.00 (2H, m), 3.15 (3H, s), 2.25-2.10 (2H, m) 3 2.10-1.90 (2H, m), 1.95-1.75 
(4H, m), 1.46 (3H, s). 
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APCIMS (m/z): 406 (M + H) + 

mmmuz: (S) -l-[4-^;i/-l- (5-^;i/-2-tf'J^;i/) -4- 
250) 

- (5-^DD-2-fU^;i/) -4-^;bfc^U^><Z>fU> 
Dt, #%^1103T*#f>n§4-T^y-4-^^;i/- 1- (5-^^-2-b'»J 

IR*: 54% 

! H NMR (DMSO-d 6 ) <5(ppi): 9.32 (1H, br s), 9.15 (1H, br s), 7.93-7.89 (2H, m), 
7.38 (1H, d, J = 8.9 Hz), 4.83 (1H, dd, J = 7.3, 4.2 Hz), 4.40-4.25 (2H, m), 
4.10-3.40 (5H, m), 3.40-3.20 (2H, m), 2.30-2.10 (2H, m), 2.22 (3H, s), 2.10-1.80 
(6H, m), 1.45 (3H, s). 
APCIMS (i/z): 342 (M + H) + 

mmmm: (s) -i-[4-^5\/i/-i- -4-tr^u^ 

;ur^y]T-fe^-2-^nu^>*;i/^-hU;u Hb^25l) 
4-T^y-i- (5-^^>^;i/^-;i/-2-b°.u^;i/) 

V ><Dttt> *) t#%#ll04X"*§ <btlZ4-7$.;-4-*3-)l-l- 
^;V) t^U^>£fflv\ HWJlll^H^tibT^fB'fb^^feo 
«: 10% 

*H NMR (DMSO-dJ <5(ppm): 9.21 (1H, br s), 9.12 (1H, br s), 8.72 (1H, d, J = 
4.1 Hz), 7.92 (1H, d, J = 9.5 Hz), 7.86 (1H, dd, J = 9.5, 4.1 Hz), 4.84 (1H, 
dd, J = 7.0, 4.3 Hz), 4.35-4.29 (2H, m), 4.15-3.90 (1H, m), 3.69-3.60 (2H, m), 
3.60-3.59 (2H, m), 3.29-3.21 (2H, i), 2.25-2.10 (2H, m), 2.10-1.80 (6H, m), 
1.46 (3H, s). 

APCIMS (m/z): 329 (M + H) + 
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mnmiu: (s) -i-[i- (5-7Df-2-^'j^-^) -4-**k- 

4 - t^'J ^l/7^]7^fJl/- 2 -tn 'J ^>AM- f 'J;i/ (<fb-&tJ252) 

4-7$ J -4-*?-)]/- 1- (5-7x-;i/-2-t.*U^;i/) t^U^XDft 
t>t3fc#%^J105T^#&n^)4-7 7 ^y-l- (5-^D ; E-2-tl , 'J - 
4 -*^;i/t^'j ^>£J3l\ ^»J52t^fcbTlilB^#§^fco 
iR*: 6% 

*H NMR (CDCI3) £(ppm): 8.26 (2H, s), 4.78 (1H, d, J = 7.6 Hz), 3.95-3.40 (6H, 
m), 3.38 (2H, d, J = 1.1 Hz), 2.40-2.10 (2H, m), 1.65-1.51 (7H, m), 1.14 (3H, 
s). 

APCIMS (m/z): 409 ( 8I BrM + H) + , 407 (, 79 BrM + H) + 

H»J115: (S) -l-[2-*?-)V-l- (N-^^l/T-'jy) -2-7"n^ 
1- (4-7)\sJtU7-V J) -2-**)]/-2-7u\Z)\,7Ky<DiVD*)lz.^ 

%m 106 izmm(D^mi:n^ti^2-^^j]y- 1- (N-^^r-uy) -2- 

7°P t!;i/T^ > (267 mg, 1.50 mmol) %m\ H«J 105 tmfflZ UT^IBYb^t) 
(360 mg, 0.836 mmol) £f#fc 0 
JR*: 84% 

'H NMR (DMSO-de) <5(ppn): 7.13 (2H, dd, J = 7.8, 7.3 Hz), 6.82 (2H, d, J = 7.8 
Hz), 6.59 (1H, t = 7.3Hz), 6.56 (2H, s), 4.75 (1H, dd, J = 6.8, 4.3Hz), 3.66-3.32 
(7H, m), 2.94 (3H, s), 2.22-1.93 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 315 (M + H) + 

##0!il : 2- (2-3V V)17KS) 

fUIScD2-^DD^y U> (1.03 g, 6.30 mmol) (01, 4-i>**V->mm (10 
mL) fc, fimtiV^k (1.31 g, 9.48 mmol) Wifl/>^7^ (1.26 mL, 18.8 
mmol) £iQX.s 7H$P^nM^U £t>tz.3L3-u>i;7$. > (2.52 mL, 37.7 mmol) 
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£1) (1.79 g, 9.57 mmol) fcSftSggfc Utfffco 
APCIMS (m/z): 188 (M + H) + 

2 : 2 - ( 2 - 5. J ) x^l/T ^ > 
JR*: 81% 

'H NMR (DMSO-dfi) <5(ppm): 7.95-7.84 (2H } m), 7.25 (1H 5 d 3 J = 2.4Hz), 7.19 (1H, 
br s), 3.28 (2H, dt, J = 5.9, 5.9 Hz), 2.78 (2H, t, J = 5.9 Hz). 

##0!|3: 2- (6-^DO-3-t'J^-;i/7U) ^ > 

#%^4: 2- (2-3r/*tHj-;v:p=; y) j:^;1/T^> 
89% 

'H NMR (DMSO-dj) <5(ppm): 8.30 (1H, s), 7.74 (1H, d, J = 5.4 Hz), 7.65-7.48 (3H, 
■), 7.30 (1H, dd, J = 7.8, 3.2 Hz) , 3.39 (2H, dt, J = 6.1, 6.1 Hz), 2.78 (2H, 
t, J = 6.1 Hz). 

###15 : 2- (4-^DP-l-7^7^;i/7^;) xfJV7^> 

#%0H6:2 - (6, 7-y*Y*i/-4-*1-W=-fr7'$.S) 3-?fi/7$l/ 
JR*: 65% 

>H NMR (DMSO-dJ <5(ppm): 8.31 (1H, s), 7.85 (1H, t, J = 6.2 Hz), 7.59 (1H, s), 
7.01 (1H, s), 3.88 (3H, s), 3.88 (3H, s), 3.51 (2H, dt, J = 6.2, 6.2 Hz), 2.79 
(2H, t, J = 6.2 Hz). 
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#%#]7: 2- [2- "(4-ey$?;i0 -4-WJ-;i/7^]xW$> 

##0!I8: 2- U-pWI/- 2-*^ 'J;i/7*^y) x^;i/^^> 
JR*: 89% 

APCIMS (m/z): 202 (M + H) + 

#%0|J 9 : 2- (4-*y U;i/T^y) > 
iR*: 

APCIMS (m/z): 188 (M + H) + 

##0110 : 2- (1— fV3V >J;UT^y) xf;V7^> 
JR*: 68% 

APCIMS (m/z): 188 (M + H) + 

###U1: 2- (2 -^WW^r^y) xf;i/7^> 
JR*: 59% 

APCIMS (m/z): 194 (M + H) + 

##0!I12: 2- [5- (N, N-^^KP^. *;i/*x;i/) - 2 -KU SWTS 

v\ 2-^dd-5- (N, N-^^5 L ;i/^^>'^;i/^-;p) tru^>i:x^i/> 

y7^> (22 Ifi) ^IB^tl^fco 
JR*: 69% 

*H NMR (DMS0-d 6 ) <5 (ppm) : 8.26 (1H, d, J = 2.3 Hz), 7.60 (1H, dd, J = 8.9, 2.6 
Hz), 7.51 (1H, m), 6.59 (1H, d, J = 8.9 Hz), 3.29 (3H, m), 2.70 (2H, d, J = 
6.3 Hz), 2.56 (6H, s), 1.45 (2H, br s). 
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APCIMS (m/z): 245 (M + H) + 

13 : (5—>Ty-2-eu^;i/) -2-^^;i/7-Dhvi/ 

6-pnu-z33-j-h U;u (3.50g, 25.3mmol) ©1, 4 -^3Mt>?§$ (10 

mL) ISIbbU^A (5.24 g, 37.9 mmol) 1 , 2 J - 2 

UJVy (3.97 mL, 37.9 mmol) 4^P^iPM^tfco K«lllTg 

ll£#rm£-frfcm> h;i^>^&&U mZfc&m (4.03 g, 21.2 
mmol) ?a6g H B B J:bTffeo 
JR*: 84% 

APCIMS (m/z): 191 (M + H) + 

14 : 2 - ( 3 - - 2 - £ U SWT' $ >>) 
TUI5©2-^Dn-3-^7 > y b*i;^> (1.07 g, 7.73 mmol) ©1, 4-^;t* 
(20 mL) £ N ^*U^A (1.60 g, 11.6 mmol) Stf^y y-;b:P 
^> (0.93 mL, 15.4 mmol) ZMZ., 7 Bf PMM^tUfco £jfo«*I8S&s £tt 
^iyU^W^^A^DV h^7-f-T^»MU #IBftl§rtl (1.20g, 7.36 mmol) 

IR^: 95% 

APCIMS (m/z): 164 (M + H) + 

#%^ji5:4-[ (3— >T/-2-t:y^;i/) T^y^^;i/]^>^;i/^^> 

JR*: 81% 

APCIMS (m/z): 239 (M + H) f 

16 : 1 - ( 3 -*/7S - 2 - M <j fc>*7 ^> 2 
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( 1 ) J r fr7 ^ ><Dftt> D N -tert- "7 h V > 
#^Jl4J:|5l1i{3bT4-tert-> r h^^*;V^-;V-l- (3-^7> 

-2-^u^;i>) t^7^>£*#fco 

JR*: 88% 

FABMS (m/z): 289 (M + H) + 

(2) (1) ■znibtitzih-Sm (800 mg, 2.78 mmol) (20 mL) *gr$ 
IZs 4 mol/Lm<b2km-^^^^ (6.94 mL, 27.8 mmol) £iD;U g^T*4.5 

ra^tfe^s sjte«*«liiu l- (3-^Ty-2-b'U^» v^yy 

2&&£ (822 mg, 3.15 mmol) £#fco 
APCIMS (m/z): 189 (M + H)* 

#%$I17: 2 -[ y]xf-;i/-N- 

14 tmmiz uT»Bfls^«*»fc. 

APCIMS (m/z): 191 (M + H) + 

#%^J 18: 2-£nn-N-[2- (5--hD-2-tTU^;i'T^y) 

mflg©2-(2-Z^yx5 : -;i/T^y)-5-^hPfU^> (1.05g, 5.76 mmol) 
(Dmk*?-\/> (20 mL) £t>* }> U x^;i/T ^ > (1.61 mL, 11.6 mmol) 
(c, We^DD7-feWoU h* (0.51 mL, 6.40 mmol) %1]ti%.s 

IR* : 57% 

APCIMS (m/z): 257 ( 35 C1M - H)", 259 ( 37 C1M - H)" 



119 



WO 02/051836 



PCT/JP01/11578 



#%0!I19: (R) -3- [N-tert-7 h*i>*frtf-fr- 1 - (3— >7^-2 

(1) rff|g©2 -£PP-3— >zy h*U^> (2.00 g, 14.4 mmol) hi, 4-^ 
^-^•b— 8-Tif^^D[4, 5]t^> (3.10 g, 21.6 mmol) £^U^> (20 mL) 
4»Tig£Us 100°CT'3.5^»M#b/feo «£MflEg*U ^ftfcBMtak 

x^;i/=8/i~i/4) izxmmu 8- (3-^Ty-2-t!U^) -l, 4-y 
**y--8-T*fZ¥u[4, 5]^*> (1.30 g, 5.31 mmol) £#fco f§5>*lfc 
fc.'^U^>S§^f*: (1.30 g, 5.31 mmol) £:P-fch> (20 mL) fcSISPU fttttt (10 
mL) $JP^s iiSt2Wlf;o «^ME^*U im^ib-k^ h U ^ A 

a -ess* Us fc&sfcrasu l- (3-s/^y-2-K»;^;u) -4-**v 

t^US» (1.16 g, 5.77 mmol) £f#fco 
IR*: 40% 

l H NMR (CDC1 3 ) S(ppm): 8.38 (1H, dd, J = 4.8, 2,0 Hz), 7.83 (1H, dd, J = 7.7, 
2.0 Hz), 6.84 (1H, dd, J = 7.7, 4.8 Hz), 4.02 (4H, t, J = 5.9 Hz), 2.63 (4H, 
t, J = 5.9 Hz). 

(2) (1) -e»&nfefli^« (984 mg, 4.89 mmol) hW^LTy^-^k (3.77g, 
48.9mmol) (18mL) +T*?i^Us tf'J^A^Ty^Dt KU h* (307 
mg, 4.89 mmol) ^in^s g^T* 2B#F^#Ufco ii^«ff®4bs m^titzMm. 
§7Kh^DD^;VAT-^Ufe 0 *#£>ftfc7j<Jf £ 2 mol/L Tk^fb^ h 'J AtKM 
-C-pH£l 0{c«Us »f^T'ittlW;. tf^tlfc^Jf fci^J^JO: 

'J*^;i/*7A^07h^77^- (^DD^l/A/il A=100/0~60/40 ; Wk A 
i^DD^M : a^>^-r7jc=10:l,v/v ^S^^Us m^fifz^M^ 
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7$S-1- (3-^77-2-^1;^) (504 mg, 2.50 mmol) £f# 

fee 

Jfc*: 51% 

'H NMR (CDCI3) S(ppm): 8.32 (1H, dd, J = 5.0, 2.0 Hz), 7.75 (1H, dd, J = 7.6, 
2.0 Hz), 6.72 (1H, dd, J = 7.6, 5.0 Hz), 4.42-4.24 (2H, m), 3.21-3.06 (2H, a), 
3.04-2.93 (1H, m), 2.13-2.00 (2H, m), 1.66-1.43 (2H, m). 
APCIMS (m/z): 203 (M + H) + 

(3) (2) xn^ntzit-^m (300 mg, 1.48 mmol) ^ hfc FD77> (6mL) fc 
»#U tK^Ts yD^p^>^;V (78 jul, 0.49 nmol) £jJD;Ls ^©£g;5Bt 
mmnLtco HJx^;i/:r*> (68 >aL, 0.49 mmol) *mZ-tc^ &4£$ttflEg£ 

^nvh^77-f- (-N^-b->/^x^;i/=60/40~0/100) fcTJWKU 4- (N 

tr^.»;^> (150 mg, 0.43 mmol) £f#fc 0 
JR*: 29% 

(4) (3) •ZWbtltzfc'&m (150 mg, 0.43 mmol) trbth'D77> (3 ml) 
fc«fl¥U jKttytert-^^-;!/ (103 mg, 0.47 mmol) Zmt. SST-3B# 
P^»Lfeo ^?>ic4-^^7^1f'Ji;> (5.0 mg, 0.04 mmol) £jftn* N 4 

7^- (-\^i7->/^x?-;i/=90/10~70/30) fctHMHU 4- (N-^>^;^ 
^^*;i/^x;i/^^;i/-N-tert-^h^r^>b;^-;i/) 7$ y - 1 - 
J -2-W*JM tr^U^> (139 mg, 0.31 mmol) £Hfco 
72% 

'H NMR (CDC1 3 ) S(ppm): 8.32 (1H, dd, J = 4.8, 2.0 Hz), 7.77 (1H, dd, J = 7.6, 
2.0 Hz), 7.35 (5H, s), 6.75 (1H, dd, J = 7.6, 4.8 Hz), 5.15 (2H, s), 4.44-4.38 
(3H, m), 3.83 (2H, s), 3.09-3.00 (2H, m), 1.92-1.55 (4H, m), 1.36 (9H, s). 
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APCIMS (m/z): 451 (M + H)* 

(5) (4) xn^ntcit^m (127 mg, 0.28 mmol) (1 mL) h 
t FD77> (2 mL) «£$U 10%;^^i)A-^i (12 mg, 50°^7jc) *M 

x.s ?m^^mm%Ts mux* 20 mmmn Ltz 0 mm^ y^v *mz.x mw&s 
m&mz*7-{ b^m.MmMti,xm,^Ltzo ^m^aes*u \mm (100 mg) 

%mc 0 ^t>tlfzmVtV!) (100 mg) ht|^D77> (3mL) (R) 
-4-^;i/A : E'f;V^;'J^> (44 mg, 0.34mmolK 1- (3 -i/*3-)VT 5. S 
T'Dt.Vl/) -3-^^;i/73;i/^^^ ^ h*«J£ (91 mg, 0.47mmol)s N-th'P* 
i/s<>V hVT'J-Jl (56 mg, 0.42 mmol) ti&lh*?]/> (2 mL) £#Dx^ g& 

Mite ^nfc^M^^p^Tk^^ h vv&7kmmx$G®u ^TkSKKv 

Yh^77^" (^pn*;UA/p<*y-;i/=99/l~95/5) tisu (R) — 3 
-{N-tert-^h=^>3b;i/#-;i/- [1- ( 3 - 2 - 1' U Vfr) -4-h° 
^>J^;i/] 7^y}T^?SN/-4-#;Wt^;i/^;p^V^> (89 mg, 0.19mmol) £ 

JR*: 68% 

»H NMR (CDCI3) d(ppm): 8.33 (1H, dd, J = 5.0, 2.0 Hz), 7.76 (1H, dd, J = 7.6, 
2.0Hz), 6.76 (1H, dd, J = 7.6, 5.0Hz), 5.8-4.9 (1H, m), 4.8-4.3 (5H, m), 4.2-3.2 
(4H, m), 3.08-2.99 (2H, m), 2.1-1.6 (4H, m), 1.48 and 1.45 (9H, s). 
APCIMS (m/z): 473 (M - H)" 

(6) YVyMvW^mM (41 jllL, 0.29 mmol) £2K#U (5) xmbtitz 
ib&m (68 mg, 0.14 mmol) ht:.U^> (23/d,, 0.29 mmol) cDj^fli^b (1 

mL) zmtLs mumx 4mrsmnLtzo $£>£hV7»*vmmmyk® (4i#D. t 

£';^>.(23>uL) £AD;Ls 2B$na»bfco S^tTk^iP^ Mi^^V>xm 
tUbfeo M£ME@£U WbhtzmmZ^ViJVM^Apwhy^yj- 
(^*1}->/g^x^;i/=90/10~60/40) (R) -3-{N-tert-^hdp 

>>*;i/^-;i/-[i- (3-^>7;-2-i^'j^) -4-tr^u> J ;i/]7 5.y}T-fe 
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^;V-4-*7Vyy>*;i/#= h U;v (21 mg, 0.05 mmol) zmtzo 
IR*: 32% 

41 NMR (CDCI3) d(ppm): 8.33 (1H, dd, J = 5.0, 2.0 Hz), 7.77 (1H, dd, J = 7.6, 
2.0Hz), 6.76 (1H, dd, J = 7.6, 4.8Hz), 5.33 (1H, br s), 4.8-4.3 (5H, m), 4.2-3.6 
(2H, m), 3.28 (2H, br s), 3.08-2.99 (2H, m), 1.90-1.60 (4H, m), 1.46 (9H, s). 
APCIMS (m/z): 357 (M - C0(CH 3 ) 3 + H) + 

###"J20:2- (3-->Ty-2-fU^;i/) 7^x^l/75> 

(1) Jm&Z-Zuu-Z-^TJWyy (1.12 g, 8.09 mmol) <0\, 4-V 
**V>®m (10 mL) fc N }m*V*& (1.12 g, 8.09 mmol) &7JN- (2-7* 
UiW) £;W^>^ tert-7^;i/x7sx;v (1.53 mL, 9.70 mmol) 

££i3N- (2-T^y^^;u) A;i//U>l tert-7^;i/ 
xx^;i/ (0.38 mL, 2.41 mmol) 3.5PtFliiiltfeo 
mmZi/VJifM^AZu -y h^7^-^MU 3->>!7V-2- (2-7 
FiFi/^M^7^x^l/) 7^tiJ^> (1.51 g, 5.76 mmol) &&&&& 

W: 71% 

APCIMS (m/z): 263 (M + H) + 

(2) (1) nm^ntzit^ (0.92 g, 3.51 mmol) Oftix^ (20 mL) 

fc. 4mol/LJgttll-@«^;i^?& (17.6 mL, 70.4 mmol) *Mz.s g^T*3B$ 
P^m^bfco S«£MU mmj&tO (0.83 g, 3.52 mmol) £f#fc 0 

APCIMS (m/z): 163 (M + H) + 

###121 : 3- (3-^>7 > y-2-t:';^;i/T^y) yuvjir^y . 2&mM 

(1) N- (2-7^xf;i/) *;wu>i tert-r^^T^WDttfcDfc 
20 (1) £l§I;fifcbT3— >7V-2- (3-7h^ri/*;i/^x:;i/T^y7*Pb:Vl/) 



123 



WO 02/051836 



PCT/JP01/11578 



W : 96% 

APCIMS (m/z): 277 (M + H) + 
(2) Z-*/7J-2- (2-/f^>A^-il/7^i^) T^y^U^> 

©ftt>!9t3-S/7y-2 - {^-zrv^t/^)^=-)V7Kjyr2\^)]y) T^ye 
U i?>*m\ ##09 20 ( 2 ) .fcWHIfc: UT»IBfli^**#fc. 

##0|J22 : b'^U^> 

»2-^not7^> (824 #L, 9.23 mmol) ©1, 4-S>**V>1ttitl (8 
mL)fc, &BbbU£A (1-39 g, 10.1 mmol) ;&im*nfc£#H -tert-^;V*;i/ 
^jV7U^'jy> (1.68 g, 8.39 mmol) £J[];Ls 6B»DM^tbfco Rfc 

-y*4ri*>*«[ (10 mL) fcftjlfU ^MT'4 mol/L ttMbzk*- 1 , 4-^** 

(20 mL) **PifrraaK7fl5«FlBJJt»Ufco «fWbfc|ga*5^ 
nfe^<&p<^y-;Kc^Lfeo BioRad AG (g&ftff) 1 X-8-f #>£&U^> 

*»S*flEB*bT> »IBfl3^«a (1.40 g, 7.85 mmol) £fcfc e 
«: 93% 

APCIMS (m/z): 179 (M + H) + 

##M23 : 4 -7^-1 - (2-*y fc^U^> 
JR*: 52% 

APCIMS (m/z): 228 (M + H) + 

##0024: 4-T^y- 1 - (2-*yWJ-;i/) e*»J5» 
«: 72% 
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APCIMS (m/z): 229 (M + H) + 

#%#|25: ( 1 -4 V*J U;iO f^U^> 

50% 

APCIMS (m/z): 228 (M + H) + 

###|J26: 4-T*y- 1 - (5-^7y-2-^'J^;V) K^iJ^V 
JK* : 54% 

APCIMS (m/z):203 (M + H) + 

##0!]27: 2-T^-2-^;J/-N- ( 2 ^rtf U 7*Dl^;i/^$> 
2-^ODdry^rit'J> (3.27 g, 20.0 mmol) fcs .tftgiAU^A (4.15 g, 30.0 
mmol) St>* 1 , 2-y7^-2-^^l/7P^> (3. 14 mL, 30.0 mmol) £iD;ls 
120°CT*63H#F»MftL;fco -fe^ r£it»^JfcbT£jfc**5»Lfc8k ME 
JMEl U # *ifc8i6& s > U * 5 A * P v hV? -7 -f - (Chronatorex(«» 

(2.77 g, 12.8 mmol) £*#fco 
JR*£: 64% 

] H NMR (DMSO-dJ tf(ppm): 8.41 (1H, s), 7.72 (1H, d, J = 7.8 Hz), 7.51-7.48 (2H, 
m), 7.43 (1H, t, J = 5.4 Hz), 7.30-7.24 (1H, m), 3.31 (2H, d, J = 5.4 Hz), 2.90 
(2H, br s), 1.07 (6H, s). 
APCIMS (m/z): 217 (M + H) + 

J^T<D#%#I28 S 29s 30s 33s 34 s 35 tcol>Ttt2 -^nD^ WJ >©ttfc> 

tits Mmrzj^j Y*m\ &%mn hnm^xmtm^m^ntzo 

##0!l31s 32s 36s 37JCO^T{i6-^DP-n^y- h yjWDftbtJfcx 
t^t^* FfcJlVV ###113 i:TOfcLT»IBft-&«B%f§fco 
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#%#|28 : 2 -T^y-2-><^;i/-N- ( 2 U;i/) 7*ohVl/T^> 
«: 20% 

'H NMR (DMSO-dJ 6(ppm): 7.80 (1H, d, J = 8.9 Hz), 7.57 (1H, d, J = 7.8 Hz), 
7.44-7.41 (2H, m), 7.13-7.07 (1H, m), 6.86 (1H, d, J = 8.9 Hz), 6.79 (1H, t, 
J. = 5.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 1.50 (2H, br s), 1.06 (6H, s). 
APCIMS (m/z): 216 (M + H)* 

#%$J29 : 2 (l--fV^'J;v) - 2 -p^nrphVl/T^ > 

56% 

'H NMR (DMS0-d 6 ) <5(ppm): 8.28 (1H, d, J = 6.9 Hz), 7.81 (1H, d, J = 5.8 Hz), 
7.68-7.44 (3H, m), 7.03 (1H, t, J = 5.8 Hz), 6.84 (1H, d, J = 6.9 Hz), 3.45 
(2H, d, J = 5.8 Hz), 3.14 (2H, br s), 1.06 (6H, s). 
APCIMS (m/z): 216 (M + H) + 

mmso: 2-:f^-2-^;i/-n- (4-*;V)i) 7nvjiy*> 

35% 

'H NMR (DMS0-d 6 ) (5(ppm): 8.35 (1H, d, J = 5.4 Hz), 8:23 (1H, dd, J = 8.5, 1.6 
Hz), 7.76 (1H, dd, J = 8.4, 1.3 Hz), 7.59 (1H, ddd, J = 8.4, 7.0, 1.6 Hz), 7.40 
(1H, ddd, J = 8.5, 7.0, 1.3 Hz), 6.75 (1H, t, J = 3.9 Hz), 6.54 (1H, d, J = 
5.4 Hz), 3.20 (2H, br s), 3.13 (2H, d, J = 3.9 Hz), 1.10 (6H, s). 
APCIMS (m/z): 216 (M + H) + 

#%#!)31 : 2-T*;-2-*?)]/-N- (2-¥^i?-)l) 7°D )VT 5. > 
»: 10% 

"H NMR (DMSO-d 6 ) d(ppm): 7.80 (1H, s), 7.57 (1H, d, J = 2.8 Hz), 6.86 (1H, d, 
J = 2.8 Hz), 6.79 (1H, t, J = 5.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 1.50 (2H, br 
s), 1.06 (6H, s). 
APCIMS (m/z): 167 (M + H) + 
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JR*: 

•H NMR (DMSO-de) (5(ppm): 8.86 (1H, d, J = 2.4 Hz), 8.07 (1H, dd, J = 9.5 Hz, 
2.4 Hz), 6.68 (1H, d, J = 9.5 Hz), 3.34 (2H, s), 3.24 (3H, br s), 1.01 (6H, 
s). 

APCIMS (i/z): 211 (M + H) + 

###J33: 2-T^y-2-^;i/-N- (2-tf'jy;U) rn^l/?>> 
IR*:-49J{ 

'H NMR (DMSO-de) tf(ppm): 7.89 (2H, dd, J = 5.1, 1.5 Hz), 7.30 (1H, ddd, J = 
8.2, 6.3, 1.5 Hz), 6.51 (2H, dd, J = 8.2, 1.1 Hz), 6.40 (1H, ddd, J = 6.3, 5.1, 
1.1 Hz), 6.28 (1H, t, J = 5.9 Hz), 3.12 (2H, d, J = 5.9 Hz), 1.00 (6H, s). 
APCIMS (i/z): 166 (M + H) + 

###|J34: 2-T^-2-j*?-;i/-N- ( 5 - h U 7MV^^-)l- 2-fcTU2> 
;]/) ^^1/7^ 
JR*: 44% 

'H NMR (DMSO-de) S(ppm): 8.24 (1H, d, J = 2.6 Hz), 7.59 (1H, dd, J = 8.8, 2.6 
Hz), 7.16 (1H, t, J = 6.1 Hz), 6.68 (1H, d, J = 8.8 Hz), 3.23 (2H, d, J = 6.1 
Hz), 1.45 (2H, br s), 1.02 (6H, s). 
APCIMS (m/z) : 234 (M + H) + 

#%0)J35: (3, 5-i?^DD-2-tU^) -2-*?-fr7 

D \Z)\7 X > 
JR*: 52% 

APCIMS (m/z): 234 ( 3S C1 35 C1M + H) + , 236 ( 35 C1 37 C1M + H) + , 238 ( 37 C1 37 C1M + H) + 
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##0|J36: 2 -7^y-N- (5 -*;W^01>- 2 -KU -2-^^1/7° 
Jfc*:54X 

'H NMR (DMS0-d 6 ) <5 (ppm) : 8.47 (1H, d, J = 2.3 Hz), 7.78 (1H, dd, J = 8.3, 2.3 
Hz), 6.88 (1H, m), 6.53 (1H, d, J = 8.3 Hz), 3.32 (2H, br s), 3.20 (2H, d, J 
= 6.0), 1.01 (6H, s). 
APCIMS (m/z): 209 (M + H) + 

##0iJ37: ( 3 -1*7 J - 2 -Vvi?-))/) - 2-*?)l7°u¥ 

IR*: 83% 

*H NMR (DMS0-d 6 ) 6 (ppm): 8.31 (1H, d, J = 2.4 Hz), 7.90 (1H, d, J = 2.4 Hz), 
3.37 (5H, m), 1.06 (6H, s). 
APCIMS (m/z): 192 (M + H) + 

###138: 2-T$S-N- [5- (N, N-V*?-)1s7$ S -2- 
(1) 6-^nn-N, U-VX?fr-Zl?y7$ h* 

r|f^©6-^DD^=/^>^ (1.58 g, 10.0 mmol) ©THF (40 mL) ^fch'Jx 
(2.09 mL, 15.0 mmol), 50% P*?-)V7$> (1.26 mL, 14.0 mmol), 
l-x^;i/-3- [3- (N, N-^f-;i/7^y) 7Dt;b] > Ftti 

g£ (2.26 g, 11.0 mmol) fcjnit, M-C15l$IHHl#bfco S»^nD*M 

77^-(^DD^l/A) fctliU 6-^PD-N, N-^^^-P^^T. 
=• K (1.33 g, 7.20 mmol) £f# fc 0 
JR*: 72% 
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(2) 2-t?VB*;*y-y><Dftt>*)£. (1) T*#£>*lfe6-£PD-N, N- 
i?*3-)\,-zi?->T$ h* (1.33 g, 7.20 mmol) *m\ &%M21tmU£ LT> tt 
IBft-&$J (934 mg, 3.95 mmol) £ftfco 
JR*: 55% 

*H NMR (CDC1 3 ) 5(ppm): 8.20 (1H, d, J = 2.4 Hz), 7.54 (1H, dd, J = 8.6, 2.4 
Hz), 6.43 (1H, d, J = 8.6 Hz), 5.41 (1H, t, J = 5.7 Hz), 3.25 (2H, d, J = 5.7 
Hz), 3.08 (6H, s), 1.84 (2H, br s), 1.17 (6H, s). 
APCIMS (m/z) :.237 (M + H) + 

###|J39 : 2-T*S-N- ( 5 -9 P P - 2 U - 2 
7* > 

2, 5-S>*nntrys>> (1.48 g, 10.0 mmol) fcSM V7d 5; >. 
(1.92mL, ll.OmmolX 1, 2 -^7" ^ 2 -p<^;i/7 p P/N'>(3.14mL, 30.0mmol) 
^iDx.s 170t3T5.5ltMira*«»bfc o KJ»**«BE««1/T3MI©1, 2-S>7 > 
^ / - 2 -^^t*p^>*@*u »e»*ifc»at*S/ 'J*m7A^n7 

(Chromatorex(Sfaia») NHs 7^>D^7, ^^i^>/ftSx^;i/=2/l) 
fcTiHHRU HHB-fc^ (163 mg, 0.819 mmol) £?#fco 
IR*: S% 

'H NMR (CDCI3) tf(ppm): 7.99 (1H, d, J = 2.2 Hz), 7.33 (1H, dd, J = 8.7, 2.2 
Hz), 6.39 (1H, d, J = 8.7 Hz), 5.01 (1H, t, J = 5.9 Hz), 3.19 (2H, d, J = 5.9 
Hz), 1.65 (2H, br s), 1.17 (6H, s). 
FABMS (m/z): 200 ( 35 C1M + H) + , 202 ( 37 C1M + H) + 

#%$I40 : 2-7=^-2^^;i/-N- ( 2 - tf U 5. 7W)]sT*> 
2, 5-^^PDtTUy>0ftt>Dt2-tU KVy (2.00 g, 10.2 mmol) 

v\ ^m^nm^xmm^a (1.09 g, 3.34 mnoi) zmtzo 

JR*: 33% 

'H NMR (DMSO-de) £(ppm): 6.61 (2H, d, J = 7.4 Hz), 6.49 (1H, t, J = 7.4 Hz), 
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5.33 (1H, t, J = 5.9 Hz), 2.85 (2H, d, J = 5.9 Hz), 2.50 (2H, br s), 1.06 (6H, 
s). 

##0H1 : 2-T$ y- 2 -^f-;i/-N- (2-?7"JVJl) 7u¥)lT*> 

(1) 2 —jtf-)]/— 2— — hD — N— (2-^^V*U;i/) 7'Dt;i/7i>(DM 

2 -7$ ;3-T^J— JV (5.00 g, 50.0mmol) s 2--hD7"D;l> (4.45 g, 50.0 
mmolX h U h> B (0.500 mL) (15 mL) tllflfels MjI^T 

T* 37%*;V v U > (3.75 mL, 50.0 mmol) ^flTFUfco ^©StJPM^Ts -Bfc 

^r-y->/W^^;i/=2/l~l/l) T'ffiiU SUB-fb^ (7.31 g, 36.2 mmol) 

IK*: 72% 

! H NMR (CDC1 3 ) S(ppm): 7.09 (1H, d, J = 3.8 Hz), 6.50 (1H, d, J = 3.8 Hz), 5.67 
(1H, br s), 3.91 (2H, s), 1.65 (6H, s). 

(2) (1) T'l#^tifc2-^f-;i/-2 hn-N- (2-^yy/l/) 7nt;v 

(2.00 g, 10.0 mmol) gftttR (20 mL)s (20 mL) fc*JBU 

(4.00 g, 61.5 mmol) ^'Pht^mx-tzo HfiftTJ— K 
j&JStfTVl/* Uttt:*:S*t? 28%T>^-T7R^iDx, * do*MT 4 EttiBb 
feo*M^«M^^^^^AT-k^«UlifB<b^(1.69g, 9.83 mmol) 

iRJfS: 98% 

'H NMR (CDCI3) S(ppm): 7.41 (1H, m), 6.96 (1H, d, J = 3.8 Hz), 6.55 (1H, d, 
J = 3.8 Hz), 3.10 (2H, d, J = 5.7 Hz), 1.01 (6H, s). 
APCIMS (m/z): 172 (M + H) + 

#%^42 : 2-T^-2-*^;i/-N- (1, 3, 4 -3-7VTV-)l- 2 — i 

)]/) 7°Dtr;i/^5. y 

2 -7% J- 1 , 3, 4-^T^T\/-;i/ (25.0 g, 248 mmol X 2--hD7*P 
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Ay (23.0 mL, 258 mmolk h U h > B (2.00 mL) J -fr (20 mL) Wfem 

Ltz'&s iJPM^TT' 37%*;t/V U > (20.0iL, 267mmol) ^ITbfeo.fO^I 

£ft£®#:£i§fn^b:P>^-<>A7j<?g$ (200 m LX tfS-JV (100 mL)t 

iibs 60°CTJ»boo;t-#^y^ • ^>>^>-X (Org. Synth. k 

855 Htf3lg©ii^fc:^oTt#^^^^$&-^^ (40.0 g) Z'P vr~DMz.fzo 

7j<^v^>>>i7AT-^mx ■^iKIb^fB'fb^t) (16.8 g, 97.7 mmol) *&&mfc 
39% 

'HNMR (CDC1 3 ) tf(ppm): 8.36 (1H, s), 3.26 (2H, s), 1.20 (6H, s). 
APCIMS (m/z): 173 (M + H) + 

###143 : (5-i/7y-2-^/'J^) - 2 ?-;i/7°n fcT 

(1) 2 -7*D€f7!/-^- 5 -7^;i/^- h V)\s®&ffi 

^H¥9- 1 6 9 7 4 8fcf3®©^T"t#^n^)2-T^y^Ty-;i/-5-^ 
h (875 mg, 7.00 imol) § 47%*<b7K^ (14 mL) s 7k (14 iL) fcfc 
«fU TK^T-eM^h'J^A (580 mg, 8.40 mmol) &7.k (7 mL) t?gJSPbfc& 

©§^t bfeo ieo?sgT- 5 £ s> c 5o°cir 6 mmmw vtz 0 ^mizmm^f- 

t) (1.05 g, 5.56 mmol) ^tl/>i?«}:Ullfeo 
79% 

•HNME (DMSO-de) tf(ppm): 8.57 (1H, s). 

(2) (1) xm^ntz2-^U^T"J-^-5-tiM~h ] ))l (955 mg, 5.05 
mmolk ^V/P^xW^> (1.80 mL, 10.1 mmol) £1, 4-Vtf*V> 
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(20mL) fcjg#U »TT*1, 2-7$ J -2-**)V7l2rt> (1.10 mL, 10.1 
mmol) SJniU SSt-^$^tfeo 5/|J»*7A^dt 

h?77 4- (*Pn*;bAA**;-;i/=10/l) T*SiMU=tflB'fb^t)(895mg, 4.57 
mmol) £f#fc 0 
J&#: 90% 

»H NMR (CDClj) <S(ppm): 7.64 (1H, s), 3.15 (2H, s), 1.21 (6H, s). 
APCIMS (m/z): 197 (M + H)* 

#%0iJ44: 2-^^;i/-N- ( 4 -7 x 2 U 7*0 

( 1) ##0IJ38(1) fcH^^T*2-r^>'-4-7i^;i/^T^-;K13.8g, 
50.0 mmol) J: *) 2 2 -r. h D-N- (4-7i-jl/-2-5 L 7yj;V) 
-2-rntf;i/T^> (6.21 g, 22.4 mmol) %mtz 0 

iK^: 45% 

*H NMR (DMSO-dg) tf(ppm): 7.88-7.81 (3H, a), 7.40-7.34 (2H, m), 7.26 (1H, m), 
7.07 (1H, s), 3.91 (2H, d, J = 6.2 Hz), 1.61 (s, 6H). 

(2) #%#I38 (2) hl^i^^2-^5 : -;U-2--hn-N- (4-7*- 
;i/-'2-^7VU;v) -2-7D^7^> (2.00 g, 7.22 mmol) J: D B<b^t) 

(827 mg, 3.35 mmol) £*§fc 0 
JR¥: 46% 

'H NMR (DMS0-d 6 ) S(ppm): 7.83 (2H, m), 7.55 (1H, m), 7.36 (2H, m), 7.27 (1H, 
s), 7.01 (1H, s), 3.18 (2H, d, J = 6.2 Hz), 1.02 (6H, s). 
APCIMS (m/z): 248 (M + H) + 

###|J45: 2-7$>-N- [5- (N., H-V*?)Vr ^ J Wfc-fr) -4- 

(1) 2-^Dt-5- (N, N-^^f;i/7 5^;i/«) -4-^;i/^7> 
y : 
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2-T-fe V - 4 - *3-)l3-T"J-fr- 5 V V h* (2.56 g, 

10.1 mmol) £ THF (30 mL) £?§i?U *ftTT- 2 mol/L V*3-)IT$. >-THF & 
$ (20 mL, 40 mmol) £}&TUfco IbJ^T Z0 fr?3MnLtz'&s SJ56^fc:«S»Att 

fc^s «£^5£bfco StitCttttflft (30 mL), **J-)\/ (10 mL) £fln£ 30 # 

•)A«lfe^ M£©*bfc 0 Mt47%*«m^ (20 mL)s 2-7nA 
(20 mL) £JP;U MK'IMt-h^'A (723 mg, 10.5 mmol) £zk (10 
mL) fci»Ufc*04«Tl/fc, IMftT5#IBU *6fc6(TC-C eWIBJJWbfco 

*i**g*u n^tife»^'j*W7A^pvh^7^ - (^it>/@^ 

^^;i/=4/l) T»U *BI3fli^ (793 mg, 2.78 mmol) &&fc„ 
JR#: 28% 

*H NME (CDClj) (5(ppm): 2.84 (6H, s), 2.67 (3H, s). • 

(2) ###143 (2) fcH«&#ttT? 2-/D=E-5- (N, N-^^UT^y 
^;VjJx-;1/) -4-p<^;1/^;p\/— ;i/ (719mg, 2. 52 mmol) «fcDWiBfli^l (706 mg, 
2.42 mmol) £t#fco 
IK*: 96% 

*HNMR (CDClj) <5(ppm): 3.12 (2H, s), 2.79 (6H, s), 2.47 (3H, s), 1.21 (6H, s). 
APCIMS (m/z): 293 (M + H) + 

#%0«46: 2-7 , $V-2-*?-;i/-N- ( 5 2 U;i/) 7"PK 

(1) ###138 (1) hTO^^T'2-T^y-5-^^V^T^-;V (5.70 g, 
50.0mmol) «fc !> 2 -*^;i/-N- ( 5 2 U;b) - 2 h 07° 
PWr/ (7.54 g, 35.1 mmol) *mtzo . 
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JR*: 70% 

'H NMR (CDCI3) 5(ppm): 6.71 (1H, q , J = 1.1 Hz), 3.86 (2H, s), 2.27 (3H, s), 
1.62 (6H, s). 

(2) #%$!38 (2) tm®tt&-Z2-*?-)V-N- (5-^^-2-^; 
U;i/) -2 --fD7'Dt;i/7^> (2.00 g, 9.30 mmol) £ t) ffiUB-fb^tJ (1.74 g, 
9.41 mmol) £f#fc 0 
JR^: 100% 

'H NMR (CDCI3) £(ppm): 6.70 (1H, q, J = 1.4 Hz), 3.16 (2H, s), 2.26 (3H, s), 
1.18 (6H, s). 

APCIMS (m/z): 186 (M + H) + 

##0!|47: 4-T^y-4-p<f-;i/- 1- (2-£7^;i/) bwjy> 

( 1 ) 3-D y 71^1^647639 £t3f£© 4 -tert-^" h *i/jj)\/-#-)\sT 
^^;i/h'^U^> (856 mg, 4.00 mmol) ©1, 4 -^;t*1t>ig$ (16 mL) fc N 
I^^U^A (2.21 g, 16.0 mmol) t2 -tnu^^Vy (0.764 mL, 8.00 mmol) 

^77^f- ('\^-y->/^xf-;i/=l/l) TilU 4-tert-^h^>>*;i/^r: 
;UT^y-4-^9 : -;i/-l- (2-lf^i^;i/) t^U^>(1.04g, 3. 55 mmol) £ 

me* 

mm : 89 % 

'H NMR (CDCI3) <5(ppm): 8.15 (1H, d, J = 1.4 Hz), 8.04 (1H, dd, J = 2.7, 1.4 
Hz), 7.82 (1H, d, J = 2.7 Hz), 4.43 (1H, br s), 3.87 (2H 5 ddd, J = 13.5, 4.7, 
4.7 Hz), 3.33 (2H, ddd, J = 13.5, 10.5, 3.0 Hz), 2.11 (2H, d, J = 13.8 Hz), 
1.66 (2H, ddd, J = 13.8, 9.6, 4.2 Hz), 1.44 (9H, s), 1.40 (3H, s). 
APCIMS (m/z): 293 (M + H) + 

(2) 4-tert-^h= 3 rS>*;i/^;i/T^y-4-^5 L ;i/- 1 - (2 )V) 
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fc^'j^>(1.04g, 3.55 mol)0i>*DD**>ig$ft (50 mL) fc, *^Ts hl> 

7Mumm (50 mL) zmMLtzo Rfomzmu&'Z2mmMWLtzo Rj&mzm 

mLXmt>htzmm*x-t> y-;i/«8?U BioRadAG (giTOi) 
3;-4-^^l/-l- (2-t7^i/) lf^U^> (623 mg, 3.24 mmol) £t# 

fee 

Um: 91% 

'H NMR (CDC1 3 ) S(ppm): 8.15 (1H, d, J = 1.6 Hz), 8.04 (1H, dd, J = 2.7, 1.6 
Hz), 7.79 (1H, d, J = 2.7 Hz), 3.66-3.63 (4H, m), 3.09 (2H, br s), 1.71-1.51 
(4H, m), 1.22 (3H, s). 
APCIMS (m/z): 193 (M + H)* 

#%0H8: 4-^^y-4-^^;i/- 1- ( 2 -If >M f^'J^> 

( 1 ) 3-D ^;^fF647639(3fa<g©4 -tert-y har^vb;v^*-;bT ^ y - 4 - 

(1.28 g, 6.0 mmol) ©1, 4-^^"^>^ (25 mL) U 
m*Vt>k (4.15 g, 30.0 mmol) t 2 d d f U ^ ^> (2.06 g, 18.0 mmol) * 

1/1) "effilWSU 4-tert-7*h^^*;i/^-;i/T^y-4-^^;i/- 1 - (2- 

KU^y=;i/) v^)yyh*fcm®2-2uu\zv*yy}i<Dm&m (1.97 g) 

APCIMS (m/z): 293 (M + H) + 

*H NMR (CDCI3) <5(ppm): 8.29 (2H, d, J = 4.6 Hz), 6.45 (1H, t, J = 4.6 Hz), 4.98 
(1H, br s), 4.18 (2H, ddd, J = 13.5, 4.6, 4.6 Hz), 3.44 (2H, ddd, J = 13.5, 
10.3, 3.2 Hz), 2.04 (2H, d, J = 14.0 Hz), 1.60 (2H, ddd, J = 14.0, 10.0, 4.1 
Hz), 1.44 (9H, s), 1.40 (3H, s). 

(2) 4-tert-7Y*i/'t}))/tf~)l'7K;-4-*?)l- 1- (2-KU5$>= 
)i) tyoj$»i:2-*pnfc:v $V><DM&fa (1.97 g) ©^coy^vjgi 
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(10 mL) fcs tK^Ts h'J7WPW (10 mL) »JPbfco fclfomzmumt 
2mmmWVtzo MM^Ii btf f. tlfeil^x^ ; -;HC«U BioRadAG 

Si&s tt«iit4-7^-4-^;i/-i- (2-tr»M^-;b) tr^u 

(1.09 g, 5.68 mmol) £f§fco 
JR$: 95% 

l H NMR (CDC1 3 ) <5(ppi): 8.29 (2H, d, J = 4.6 Hz), 6.44 (1H 3 t, J = 4.6 Hz), 
3.96-3.87 (2H, m), 3.83-3.72 (2H 3 m), 1.65-1.55 (2H, m), 1.52-1.43 (2H, m), 
1.36 (2H, br s), 1.20 (3H, s). 
APCIMS (m/z): 193 (M + H) + 

#%^ij49 : 4-7$.;-4-*3-)]s- 1 - (4-t:y^-;i/) £^U^> 

( 1 ) 3— D y ^#fF647639t:SB«© 4 -tert- 7 h *is*i))/i$—))/7 X J - 4 - 
*^;i/t^U S>> (1.28. g, 6.0imol) ©f bth*n77>^i (25 mL) £ s zK^ 
TT-h'JxWV/ (2.78 mL, 20.0 mmol) £4, 6-^nDtiJv^> (1.79 
g, 12.0 mmol) ^m^, ^TlM^Lfco SJfe«%«3i^ M£«bTt# 

f>tife^^i/U*^;i/*7A^pvb^^7^- (^*-y->/s»^;v=3/i) 

TitliU 4-tert-y h^^>*;i/^-;i/^.^y- 1 - (6-*PD-4-t:'M 

$;-;!✓) -4-^;i/f^y^> (1.96 g, 6.00 mmol) £?#fc 0 

'H NMR (CDCI3) £(ppm): 8.35 (1H, s), 6.51 (1H, s), 4.47 (1H, br s), 3.92 (2H, 

m), 3.36 (2H, ddd,. J = 13.8, 10.5, 3.2 Hz), 2.12 (2H, d, J = 14.0 Hz), 1.59 

(2H, ddd, J = 14.0, 10.5, 3.5 Hz), 1.44 (9H, s), 1.39 (3H, s). 

APCIMS (m/z): 327 ( 35 C1M + H) + , 329 ( 37 C1M + H) + 

(2) 4-tert-^b^iy^;u^;i/T^y- l- (6-^DD-4-tf'M^- 

)V) -4-*1-)V¥^)yy{l.%g, 6mmol)©x:^y-;i/^ (50mL) 10% 
J^iS^A-fitm (1.00 g, 50^7k) h^mry^^h (2.78 g, 60.0 mmol) 

14-7^-4-^^-1- (4-£U XV-Jl) t^l>^> (1.75 g, 6.00 
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mmol) £f#fc 0 
«: 100% 

*H NMR (CDC1 3 ) <5(ppb): 8.58 (1H, d, J = 1.1 Hz), 8.18 (1H, d, J = 6.5 Hz), 6.55 
(1H, dd, J = 6.5, 1.1 Hz), 4.48 (1H, br s), 3.97 (2H, m), 3.38 (2H, ddd, J = 
13.8, 10.3, 3.5 Hz), 2.13 (2H, d, J = 14.0. Hz), 1.60 (2H, ddd, J = 14.0, 10.3, 
4.3 Hz), 1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 293 (M + H) + 

(3) 4-tert-^b^#;i/*x;UT^-4-^3^-l- (4-fcT'M^- 
» (1.75 g, 6.00 mmol) ©^^DD^>» (10 mL) lZ s j>K#Ts 

hU7;i/^-D^ (io mL) zmnLtzo MM*HMjgT-3^m#bfeo mm 

ZmmLZftbhtc&fe*^* ;-Mz®ML, BioRadAG 1-X8-T ^ > 

-T^y-4-^^)l-l- (4-^'M^-;U) W)*J> (1.15g, 6.00.mmol) 
JR*: 100% 

»HNMR (CDC1 3 ) S(ppm): 8.57 (1H, d, J = 1.4 Hz), 8.16 (1H, d, J = 6.2 Hz), 6.51 
(1H, dd, J = 6.2, 1.4 Hz), 3.83-3.70 (2H, id), 3.68-3.55 (2H, m), 1.65-1.55 (2H, 
m)> 1.55-1.45 (2H, m), 1.20 (3H, s). 
. APCIMS (m/z): 193 (M + H) + 

#%0«5O: 1- ( 5 - h U 7)\/*U*3-)l- 2 - £ U V 

(1) 3-D^;^^F647639tlBfg©4-tert-> r hdr^*;i/^-;i/^^ y -4- 
' (1.28 g, 6.0 mmol) ©1, 4 (25 mL) £ N ft 

K*U«^A (4.15 g, 30.0 mmol) £2-^DD-5- h 'J7Md/^V^iJ^> 
(1.79 g, 18.0 mmol) *JniL lttMMbfeo OT^SSSTS^btHl 
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3-)V-l- (5- h 'j7;i/^P^^-2-tU^l/) £^'J^> (1.64 g, 4.57 
unol) £?#fc 0 

'H NMR (CDC1 3 ) <5(ppm): 8.37 (1H, d, J = 2.7 Hz), 7.60 (1H, dd, J = 8.9, 2.7 
Hz), 6.65 (1H, d, J = 8.9 Hz), 4.41 (1H, br s), 3.92 (2H, ddd, J = 13.5, 4.5, 
4.5 Hz), 3.36 (2H, ddd, J = 13.5, 10.5, 3.0 Hz), 2.08 (2H, d, J = 13.5 Hz), 
1.63 (2H, ddd, J = 13.5, 10.0, 3.5 Hz), 1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 360 (M + H) + 

(2) 4-tert-7h^>£;i/**-;i^ /-4-^;i/- 1- (5-hU7;i/^- 
V* 2-Wi?)l) £^U^> (1.64 g, 4.57 mmol) ®^^OD^^>M 

(10 mL) £ s fcftT, b 'J7WDii (10 mL) £«bfco 
3mmMftLtzo M^iibtll^tlfeiMx^y-jl/tMb, BioRad AG 

(SSiSffS) i-X8-f^->^u^>$JnxT«^T;u*Uf4tufeo 
ji^ i»llU4-7^;-4-^fJl/-l - (5- r 'j7MD^f;i/- 
2-t?U^;i>) b'^'J^> (1.15 g, 4.44 mmol) £f#fco 
JR*: 74% 

! H NMR (CDC1 3 ) <5(ppm): 8.37 (1H, d, J = 2.4 Hz), 7.59 (1H, dd, J = 9.2, 2.4 
Hz), 6.64 (1H, d, J = 9.2 Hz), 3.80-3.58 (4H, m), 1.67-1.55 (2H, m), 1.55-1.45 
(2H, m), 1.34 (2H, br s), 1.20 (3H, s). 
APCIMS (m/z): 260 (M + H) + 

WT©#%^J51 N 52fc£^T&s 2-70D-5- h V 7)V*U*3-)WV V> 

#WJ51 : 4-T^y-l- (5-^pd- 2-eus;;i/) -4-*?-))/W)*J 
> 

JR*: 23% 

'H NMR (DMS0-d 6 ) d(ppm): 8.09 (1H, d, J = 2.7 Hz), 7.39 (1H, dd, J = 9.2, 2.7 
Hz), 6.60 (1H, d, J = 9.2 Hz), 3.65-3.45 (4H, m), 1.80-1.50 (4H, m), 1.19 (3H, 
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APCIMS (m/z): 226 ( 35 C1M + H) + , 228 ( 37 C1M + H) + 

#%$I52 : 4-T$;-4-*3-)V- 1- (2-KU$>;i/) ^'Ji?> 
IR*: 53% 

! H NMR (DMSO-d,) £(ppm): 8.17 (1H, ddd, J = 4.9, 1.9, 0.8 Hz), 7.45 (1H, ddd, 
J = 8.6, 7.3, 1.9 Hz), 6.66 (1H, d, J = 8.6 Hz), 6.56 (1H, ddd, J = 7.3, 4.9, 
0.8 Hz), 3.64-3.51 (4H, m), 1.70-1.50 (4H, a), 1.49 (2H, br s), 1.19 (3H, s). 
APCIMS (m/z): 192 (M + H) + 

##0953 : 4-Ti;-4-*3-fr- 1- (5-7i^V-2-K'J^V) tf^>J 

( 1 ) 3-D *>) 1^647639 £|Btt® 4 -tert-^ h^^*;i/^-;i/7^ 4 - 
*?-;i/fc^U^> (1.71 g, 8.00 imol) ©1, 4-V-t^ymWL (30 mL) (c N 
^^U-^A (11. lg, 80.0mmol) t2, 5 -i^D^Ef D (9.48 g, 40.0 mmol) 

1/1) TJWRU 1- (5-/nt-2-K'J^) -4-tert-^h^^>*;i/^ 
;i/T^^-4-^5 : -;Vt:^'J^> (2.79 g, 7.59 mmol) 
W: 94% 

'H NMR (CDC1 3 ) £(ppm): 8.17 (1H, d, J = 2.7 Hz), 7.51 (1H, dd, J = 8.9, 2.7 
Hz), 6.56 (1H, d, J = 8.9 Hz), 4.40 (1H, br s), 3.77 (2H, ddd, J = 13.8, 4.5, 
4.5 Hz), 3.25 (2H, ddd, J = 13.8, 10.8, 3.0 Hz), 2.06 (2H, d, J = 13.5 Hz), 
1.63 (2H, ddd, J = 13.5, 9.7, 3.8 Hz), 1.44 (9H, s), 1.38 (3H, s). 
APCIMS (m/z): 370 ( 79 BrM + H) + , 372 ( 81 BrM + H) + 

(2) T;i/3">HH^Ts tftBLrtvWk (13.4 mg, 0.060 mmol) > *J*—i-fr • 
*7 - 7* U£> ->TXti)\/ • Vitx^^f— (J.Am. Chem. Soc.) N 121# N 9550M 

(1999^) \Zt3M<DV-tert- 7? h C7i-^7-( > (36.0 mgi 0.12 
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mmol) N 7i-Md>| (1.10 g, 9.0mmol) s U£A (1.04g, 18.0 mmol) 

1 1 - (5-^D^-2-h'U^;i/) -4-tert-7h*$/#;i/^;i/T^7-4 
-^^-; : l/tr^U^> (1.92 g, 5.19 mmol) (DM&HiB^ THF (6 mL) £iO*.Ts g 
STl«#bfco £j$»$tt»& ^IStlbfeo »6tlfca**2/U*^ 
*7A^oy^77^- [Chromatrex NH^ 7^>y^>7\ Wto^ 

;w»Kx^;i//^^7~;i/=9/l] T-ffMU 4-tert-7>^>#;i/#-;i/7$. 
y-4-^^;i/-l- (5-7i-;i/-2-b-U^;i/) tr^U^> (1.86 g, 5.07 
mmol) *Wfco 
IR*: 98% 

'H NMR (CDC1 3 ) <S(ppn): 8.43 (1H, d, J = 2.4 Hz), 7.71 (1H, dd, J = 8.6, 2.4 
Hz), 7.52 (2H, d, J = 7.3 Hz), 7.42 (2H, dd, J = 7.3, 7.3 Hz), 7.31 (1H, m), 
6.74 (1H, d, J = 8.6 Hz), 4.44 (1H, br s), 3.87 (2H, ddd, J = 13.5, 4.6, 4.6 
Hz), 3.31 (2H, ddd, J = 13.5, 10.8, 3.0 Hz), 2.09 (2H, d, J = 14.0 Hz), 1.68 
(2H, ddd, J = 14.0, 9.7, 4.3 Hz), 1.44 (9H, s), 1.41 (3H, s). 
APCIMS (m/z): 368 (M + H) + 
(3) 4-tert-7b*sy;fc;^-;i,7^y-4-^;i/-l- (5-7x"J|/- 
2-£'J^;i/) K^U^> (1.86 g, 5.07 mmol )O^DD^^>|« (10 mL) 
*#Tn bVPWBW&L (10 mL) ^MMLtzo EJ&tiL%mM&"C 3 

Ltco fcjfow*mmvxmbhfzmm*^ ; -jisizmmvs BioRadAG (») 

iibt4-?^-4-^^-l - (5-7ir;v-2-t'J^l/) If^'J^ 
> (1.25 g, 4.69 mmol) 
JR*: 93% 

*H NMR (CDCI3) d(ppm): 8.44 (1H, d, J = 2.7 Hz), 7.70 (1H, dd, J = 8.9, 2.7 
Hz), 7.51 (2H, d, J = 7.3 Hz), 7.41 (2H, dd, J = 7.3, 7.3 Hz), 7.31 (1H, m), 
6.74 (1H, d, J = 8.9 Hz), 3.72-3.48 (4H, m), 1.72-1.51 (4H, m), 1.48 (2H, br 
s), 1.20 (3H, s). 
APCIMS (m/z): 268 (M + H) + 
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###154 : 4-75.; - 1 - (5 -*/7 J - 2 - £ 'J i>JV) - 4 V V 

> 

(1) r;i/=T>»HSlTx rhth'P77> (200 mL) fc*ftx^-;i/V^*/i>A 
(1.0 mol/L THF&M, 100 mL, 100 mmol) ZMZs MTtl-^;V-4-^ 

K> (11.1 mL, 60.0 mmol) ©1HF*« (100 mL) * 3 O^tr^TbTs SSit? 

i. 5«fH«#ufeo ^mzffiQmfcT^-th&mLt&g. vm*?*? 

-t KPdrS/b*^>J^> (12.8 g, 58.4 mmol) £t#fco 
IR*: 94% 

'HNMR(CDC1 3 ) d(ppm): 7.32-7.22 (5H, m), 3.52 (2H, s), 2.62 (2H, ddd, J =11.9, 
4.1, 4.1 Hz), 2.33 (2H, ddd, J = 11.3, 3.2, 3.2 Hz), 1.64 (2H, ddd, J = 12.4, 
4.33, 4.33 Hz), 1.60-1.40 (2H, m), 1.49 (2H, q, J = 7.6 Hz), 0.91 (3H, t, J 
= 7.6 Hz). 

APC1MS (m/z): 220 (M + H)* 

(2) l-^>^;i/-4-^5 L ;i/- 4-t KP*^bT^U^> (12.8 g, 58.4 mmol) 
(DT-b h-h U;i/««(70iiL)Cx*^TTffifi*3 O'C^TM^Ts ?IM(60.0 

mL) §i»miTits ' lmffiLfto Rtm*&7kt&g, Mb 

h 5 0 %zkttfli * U £ kismx p H 1 0 bt^nn 3 UttifcB 

- l-^>^;i/-4-x^-;i/lf^iJi;> (14.3 g, 54.9 mmol) £*§fco 
«: 94% 

\ NMR (CDC1 3 ) tf(ppm): 7.40-7.20 (5H, m), 5.00 (1H, brs) , 3.49 (2H, s), 2.63 
(2H, m), 2.20-1.90 (4H, a), 1.97 (3H, s), 1.81 (2H, q, J = 7.6 Hz), 1.58 (2H, 
ddd, J = 14.6, 10.4, 4.2 Hz), 0.79 (3H, t, J = 7.6 Hz). 
APCIMS (m/z): 261 (M + H) + 
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(3) A-TKZ-frTK;- l-^>^;i/-4-x5 L ;m*^ , J^> (14.3 g, 54.9 
mmol) £6 mol/L MM (200mL) t^bTs 3 BF^»M^LT^t 
-C*^»s 5 0 %7kSHb^ h U £ AzkfcifcT? p H 1 2 {CTO LT^on *J1/Af 3 

1 -^>J?^-4-xf;i/K/<i;s;> (10.3 g, 47.2 mmol) £#fco 
ft*: 94% 

l H NMR (CDClj) <5(ppm): 7.40-7.20 (5H, m), 3.51 (2H, s), 2.56 (2H 5 ddd, J = 14.0, 
4.3,' 4.3 Hz), 2.32 (2H, ddd, J = 11.3, 11.3, 2.7 Hz), 1.60 (2H, ddd, J = 14.0, 
9.7, 4.3 Hz), 1.44-1.36 (4H, 1), 1.17 (2H, br s), 0.88 (3H, t, J = 7.4 Hz). 
APCIMS (m/z): 219 (M + H) + 

(4) 4-T^y-l-^>^;V-4-x^-;i/^^U^> (10.3 g, 47.2 mmol) O 
^DD^Ail (200 mL) fcs zK^Ts 9-tert-73-)Wfi—tf*- h (13.0mL, 
56.6 mmol) liatlllffLfeo ®m*mM^ f#£ftfcg§al^> V £ 
WW7A^D? h^7-f-"eM»UT^ 1 -^>^;V-4-tert-^h^rSy* 
;Vtfx;i/7^y-4-x^;i/t:^iJ^> (13.8 g, 43.3 mmol) £l#ko 

ft*: 94% 

*H NMR (CDCI3) <5(ppm): 7.40-7.20 (5H, m), 4.20 (1H, br s), 3.49 (2H, s), 
2.65-2.55 (2H, m), 2.25-2.15 (2H, m), 2.00-1.90 (2H, m), 1.71 (2H, q, J= 7.5 
Hz), 1.55-1.45 (2H, m), 1.43 (9H, s), 0.81 (3H, t, J = 7.5 Hz). 
APCIMS (m/z): 319 (M + H) + 

( 5 ) 1 4 -tert- f Y ^ > - 4 -x^;i/f^ >J V 

y (13.8 g, 43.3 mmol) ©x*^-;Wg$i (90 mL) £ s 1 0%A=>*J?7 2x-$m 

(2.0 g, 50^tK) ItmXX, I^i^^TT^ttbfeo 2BTO#^ 
ttilttau «£MEg£LT 4 -tert -7- h *:yft;W?x;i/:PS. y - 4 -x 
^;i/t^U^> (5.75 g, 25.2 mmol) £#fco 
ft*: 94% 

J H NMR (CDC1 S ) £(ppm): 4.30 (1H, br s), 2.95-2.75 ( 4H, m), 1.94 (2H, d, J = 
13.2 Hz), 1.72 (2H, q, J = 7.4 Hz), 1.60-1.40 (2H, m), 1.43 (9H, s), 0.82 (3H, 
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t, J = 7:4 Hz). 

APCIMS (m/z): 229 (M + H)* 

(6) 4-tert-7*h^r^*;i/^;i/^^y-4-x^;i/t^^U^> ( 912. mg, 4.00 
mmol) ©1, (20 mL) fc x R«*U«>A (2.21 g, 16.0 mmol) 
£2-?DD-5—>7Vfc:y^> (1.11 g, 8.00 mmol) %MZs 1 IftinffoaWft L 

M8Sbfcot#£*lfcM£^Vft7;i/£7A7P X 7 7 -f U 4-tert 

-7*h^r^*;p^-;u^$y-l- (5-^T7-2-tf';^;p) -4 

^U^>(970 mg, 2.93 mmol) £#fco 
JR* : 50 % 

*H NMR (CDC1 3 ) S(ppm): 8.39 (1H, d, J = 2.4 Hz), 7.58 (1H, dd, J = 9.2, 2.4 
Hz), 6.61 (1H, d, J = 9.2 Hz), 4.34 (1H, br s), 4.09 (2H, ddd, J= 13.8, 3.5, 
3.5 Hz), 3.27 (2H, ddd, J = 13.8, 11.1, 2.7 Hz), 2.13 (2H, d, J = 13.5 Hz), 
1.76 (2H, q, J = 7.6 Hz), 1.54 (2H, ddd, J = 13.5, 9.5, 2.2 Hz), 1.44 (9H, s), 
0.86 (3H, t, J = 7.6 Hz). 
APCIMS (m/z): 331 (M + H) + 

(7) 4-tert-7h^S/*;i/^-;i/T^7- 1 - ( 5 -*/7 J - 2 - I) VJU) 
-4-x^;i/f^'J^> (970 mg, 2.93 mmol) ©1, 4-5>*3MJ->*Jft (5 mL) 
fcs 2K#7\ 4 mol/tigfodcSR- 1, 4-V**V>fffi (20 mL) £»UT, g 
^T* 1 M» bfco SMW LTt# & iMfcSS*^^ J -frKfm U BioRad 

ag (&mnm) i-w *y$$k\syy*m7LXs ^Mrji/A'jttcifeo aft* 

»liLt4-7;;-l- (5— >7V-2-e>J^;iO -4- 
i^K^«J5?> (487 mg, 2.12 mmol) £t#£o 
JR*: 72% 

'H NMR (CDC1 3 ) i(ppm): 8.38 (1H, d, J=2.2Hz), 7.56 (1H, dd, J = 9.2, 2.2 Hz), 
6.60 (1H, d, J = 9.2 Hz), 3.98 (2H, ddd, J = 13.5, 3.8, 3.8 Hz), 3.50 (2H, ddd, 
J = 13.5, 10.0, 3.5 Hz), 1.65-1.50 (4H, m), 1.44 (2H, q, J = 7.4 Hz), 1.26 (2H, 
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br s), 0.91 (3H, t, J = 7.4 Hz). 
APCIMS (m/z): 231 (M + H) + 

##0)J55: 4-7^7-1- (5-^7^-2-tTU^;i/> -4-7xz;i/^iJ 

(1) BPg#ffF01/07050 (W001/07050) fcfB«© 4 -tert-^ b^siMistf-frT 
^y-4-7x-jl/^iJi;> (l.llg, 4.0mmol) ©1, 4-y**tf>j6* (16 
mL) fc N JR»*U>>A (2.21 g, 16.0 mmol) J:2-7oD-5-^7;tf'J^> 
(1.11 g, 8.00 mmol) £flO;ts 3BWiISlfeo SJfc$£££M3;T*£^ tK 

y - 1 - (5-$/7V-2-fc:yy/i/) -4-7i^^iji;>j:*»2- 

7DO-5-^>77t'J^>©M (1.90 g) 

l H NMR (CDC1 3 ) <y(ppm): 8.41 (1H, d, J = 2.2 Hz), 7.61 (1H, dd, J = 9.2, 2.2 
Hz), 7.30-7.10 (5H, m), 6.66 (1H, d, J = 9.2 Hz), 4.95 (1H, br s), 4.28 (2H, 
d, J = 13.5 Hz), 3.36 (2H, dd, J = 11.6, 11.6 Hz), 2.39 (2H, m), 2.07 (2H, m), 
1.37 (9H, s). 

APCIMS (m/z): 379 (M + H) + 

(2) A-Urt-ZfY**/lj))/i£-)\s7^J-l - ( 5 -*/7J - 2 -tT U 2^1/) 
- 4 - 7 x~;i/t:^ 'J^>il2-7DD-5-^77K l J^ >©?g^tl (1.90 g) 
©1, 4-$>**'9->»* (5 mL) fc N tK^Tx 4 mol/USfczkSB- 1 , 4-^^ 
^r^>** (20mL) ^ttlT> giST*lB#M#bfc„ S«**W6bT#&n 
fc««tex*>>-;i,fc$gf#U BioRad AG (M) 1-X84tf>£ifcl/S?>*;&D* 
T«£T;u£Ut4lcbfco £jfc«&tt3fi^ **ft«Wbfco ft&*ifc»»&*> 
'JATO7A^D V h^7-f- , Tf*l»U 4-T^y-l- (5-^77-2 

-4-7i-Jl/^'Ji?> (647 mg, 2.33 mmol) £t#fco 

Jfc*: 58% 
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'H NMR (CDClj) tf(ppm): 8.41 (1H, d, J = 2.2 Hz), 7.59 (1H, dd, J = 9.5, 2.2- 
Hz), 7.45 (2H, m), 7.36 (2H, 7.25 (1H, m), 6.64 (1H, d, J = 9.5 Hz), 4.13 
(2H, ddd, J = 13.5, 3.8, 3.8 Hz), 3.64 (2H, ddd, J = 13.5, 10.8, 2.7 Hz), 2.14 
,(2H, ddd, J = 13.5, 9.5, 4.1 Hz), 1.80 (2H, d, J = 13.5 Hz), 1.53 (2H, br s). 
APCIMS (m/z): 279 (M + H) + 

###J56: (5-^ b^>*M^V-2-t'iJ^) -2-* 

6-^pd-3^>8^^;v (3.42 g, 20.0 imol) 0 2-7°d;V-;1/ (20 mL) 
iftC^vrDWHW^ (4.18 mL, 24.0 mmol)s 1, 2-¥T^;-2 
-*9-JU7VX> (3.14 mL, 30.0 mmol) SiDx.s 80°CT-48^P^»»bfeo R 

titcM*^ U ts 7 A^DTh^5 7-f - (Chronatorex(««lS«) NH S 7 

^>^>7s ^v>/mm^^=5/i) izxmmu wm&* (2.31 g, 10.3 

mmol) %nfco 

mm: 52% 

*H NMR (CDCl 3 )-<y(ppa): 8.71 (1H, d, J = 2.3 Hz), 7.95 (1H, dd, J = 8.9, 2.3 
Hz), 6.40 (lHi d, J = 8.9 Hz), 5.53 (1H, t, J = 5.9 Hz), 3.86 (3H, s), 3.27 
(2H, d, J = 5.9 Hz), 1.30 (2H, br s), 1.18 (6H, s). 
APCIMS (m/z): 224 (M + H) + 

#%0O57: 2-TKJ - 2 -pWIz-N- ( 5 2 - 1: 1) y/b) 7"Dt;i/ 

2, 5 - y ^ d d t 'j ^>0jtt) D 1 2 - ^D^e- 5 - y ^> (1.72 g, 

10.0 mmol) £fflv\ #%m3fc|^tRfc UT«83fc£«l (678 mg, 3.78 mmol) £f# 
W: 38% 
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'H NMR (CDCI3) S(ppm): 7.88 (1H, d, J = 2.3 Hz), 7.22 (1H, dd, J = 8.3, 2.3 
Hz), 6.38 (1H, d, J = 8.3 Hz), 4.72 (1H, t, J = 6.2 Hz), 3.18 (2H, d, J = 6.2 
Hz), 2.16 (3H, s), 1.40 (2H, br s), 1.17 (6H, s). 
APCIMS (m/z): 180 (M + H) + 

##0!]58: 2-T^J-N- ( 5 -<t V7P tf;i/- 2 - If U - 2-*?-)l7 
D If )VT 5. y 

(1) 2 - (6-^PD-3-tf y^;t/) - 2 - 7u 

6-^DDrDf>i^^ (1.72 g, 10.0 mmol) ©THF (30 mL) «C-30°C 
T'3 mol/L mCitJ-fr-W^stJb.-mmm (7.33 mL, 22.0 mmol) £iQ;Ls 0°C 

bfco #»Ji*fi^:£*g*"eife&bfc&s .*m*WT^**£A-c«Kbfc« sat 
b t# & tifeii^ 'J * 7 a d t h ^7 7 ^ - (^dd*;1/ 
A/^^y-;i/=40/l) fcT»»U 2- (6-^DD-3-tfU^;i/) -2-7°P 
(1.71 g, 10.0 mmol) £#£o 

'H NMR (CDC1 3 ) S(ppm): 8.49 (1H, d, J = 2.6 Hz), 7.79 (1H, dd, J = 8.4, 2.6 
Hz), 7.29 (1H, d, J = 8.4 Hz), 1.60 (6H, s). 
APCIMS (m/z): 172 (M + H) + 

(2) 2-7^7-N- (5--T V7P^-2-t'JS?^) -2-^7 t ;i/7*D 
bf;i/T^> 

(1) T»l#*>tl£2- (6-?DD-3-lf U5W -2-7*P/V-;i/ (1.71 g, 
10.0 mmol) tl, 2-i?7^-2-^^V7 , P^> (5.14 mL, 50.0 mmol) 
z.s 140°CT*72^P^PM^bfco S/fe**«EJBWI^ ^on^X 2mol/L7jc 

D?h^7^- (Chro«atopex(a»lSI*SI) NH^ 7S>$/ij$/7% Biif;v) tt 
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u¥)lTz.> (102 mg, 0.456 mmol) Zntzo 

mm-. 5% 

'H NMR (CDClj) 5(ppm): 8.19 (1H, d, J = 2.3 Hz), 7.55 (1H, dd, J = 8.8, 2.3 
Hz), 6.41 (1H, d, J = 8.8 Hz), 5.22 (1H, s), 5.00-4.90 (2H, m), 3.23 (2H, d, 
J = 6.5 Hz), 3.07 (3H, s), 1.48 (2H, br s), 1.18 (6H, s). 
APCIMS (m/z): 206 (M + H) + 
(3) (2) T^#e>tlfe2-T^y-N- (5—f V7*D^-2-e'J^V) - 
2 -A3-)\/7°V¥)l7K y (102 mg, 0.456 mmol) CD^y — )]/ (4 mL) 
Wyy^-^l* (631 mg, 10.0 mmoDs 10% ^V^K-^M (36 mg, 50°^zk) 

*mx, wen 3 mmftistco h^mmmthx^m^^mLtcm. 

p<^y-;i/<&MJEg*tfeo #£>ftfc^fc^ p np<*> s 2 mol/L ?miti-V 

^at-i&Mx mm^w&^Lxmmih^m (74 mg, 0.357 mmoi) *mc 0 

IK*: 71% 

*H NMR (CDCI3) (ppm): 7.92 (1H, d, J = 2.4 Hz), 7.29 (1H, dd, J = 8.5, 2.4 
Hz), 6.42 (1H, d, J = 8.5 Hz), 4.83 (1H, t, J = 6,2 Hz), 3.20 (2H, d, J = 6.2 
Hz), 2.83-2.73 (1H, m), 1.94 (2H, br s), 1.20 (6H, d, J = 7.0 Hz), 1.18 (6H, 
s). 

APCIMS (m/z): 208 (M + H) + 

##00 59 : N-(2-7^^xf-;i/)-2-=ary^-tM;>*;i/^^-y-^ K 

N- (2-7Ui^) jb;WU>K tert-r^-/Ua^y;i/ (770 mL, 4.85 
mmol) th'Jif;V7^> (811 ml, 5.82 mmol) O^PD^A (15 mL) 
^fiT2-^y>it , ;>*;^-;i/^DU h* (1.03 g, 5.34 mmol) ®^DD*M 
(5mL) ««4ftlitfc« WMftT2WHJin«Mft»»x *DMI**«fe> 

at££DD*;i/A (18 mL) fc&#& N h'J7MDii (18 mL) fcJn^s IIT 
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(867 mg, 4.01 mmol) ^Wigtltllfco 
IR*: 83% 

APCIMS (i/z): 217 (M + H) + 

=;i^DU K£JEV\ #%0iJ59 hliaJ3tT##^J60^e>##^J62cD<b^rtl^# 

#%#I60: N- (2-7^xf;i/) -2-77>*M*^fU* 
JR*: £fift 

APCIMS (m/z): 155 (M + H) + 

#%0O61: N- (2-7^if;V) ^>X7U* 

APCIMS (m/z): 165 (M + H) + 

##0|J62: N- (2-T^y^^;V) ^>V>Z.)V*>7$ K 
JR*: 

APCIMS (m/z): 201 (M + H) + 

'fJl'-M/U^ tert-:7>;i/x;^;i/£fflv\ ftjfo-rs^n'J h\ *;i/*x 
KPUV #%^J59 i:l^ifcbT#^J63^e>##^J65 0^tl*^fco 

##$J63 : 4-7$ S- l-^W^;i/t:^>J^> 
JR*: , •' 

APCIMS (m/z): 205 (M + H) + 
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###164: 4-T5.;-l--Zi3-;j)VV^)V> 

am-. 

APCIMS (m/z): 206 (M + H) + 

#%#|J65 : 4-7 S - 1 -^>V>XJ\s*-)W^)P> 
APCIMS (m/z): 241 (M + H) + 

#%#J66 : [5- (N, N-^:M/T^ J 7.)V*-)V) -2-fc' 

( 1 ) mWRW 98/40332 (W098/40332) mM<D 2 - * D n K U S> > - 5 -yUl^x 
;i/i7D'JF (1.00 g, 4.72 mmol) ^fbbh*D77> (10 mL) CiffU hUx 
*-;i/7^> (657 //L) *«fcVy^f-fl/T^> (468 /zL, 5.19 mmol) »x.. 

-5- (N, N-^^^;i/r^y^;i/^-;i/) eyy> (1.04 g, fern®) 

(2) (1) imt>ti1±4b&to (900mg, 4.09mmol) ©1 , 4-P**V>mm (4 
mL) C N ftK3bU»>A (565 mg, 4.09 mmol ) s 1, 2-y7^-2-^f;i/7n 

(643 mL, 6.13 mmol) ItmZ, iQaft»«ETs 4.5 RHttftUfc. Ei6«*«BE 
.««U ®S$>£1, 4-$>**tf>(80 iLK **>>-;K30 mL)T'i$fc?#U 

(Chromatorex(^Mf) NH > 7^>y^7\ M^;WV£V-;V = 24/1)7? 
SSU «fB^fh^(625 mg, 2.39 mmol) *M&mfct LTfffco 
iR*: 56 % 

l H NMR (DMSO-de) tf(ppm) : 8.23 (1H, d, J = 2.3 Hz), 7.58 (1H, dd, J = 8.9, 2.3 
Hz), 7.35 (1H, br s), 6.68 (1H, d, J = 8.9 Hz), 3.23 (1H, d, J = 4.6 Hz), 2.55 
(6H, s), L02 (6H, s). 
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APCIMS (m/z): 273 (M + H) + 

#%#|67: 2-7* J- 2-^^;i/-N- [5- ( f^-'J *J J -2- 
#%#066 (Cf3«gi:ll1i(D^(lct b >(DiXt> D 1!^ U ^ >£fflV\ 

W : 65% 

APCIMS (m/z): 313 (M + H) + 

###J68: 2-T^y-2-p<^;i/-N- [5 - (1, 2, 3, 4-fh7hFD 
#%^J66^fBf8^^©*?*tcJ;t)^^^;i/7'^>©^Dt 1, 2, 3, 4- 

'H NMR (DMSO-dg) 6 (ppm) : 8.31 (1H, d, J = 2.3 Hz), 7.64 (1H, d, J = 8.9, 2.3 

Hz), 7.52 (1H, br s), 7.11-7.14 (4H, m), 6.69 (1H, d, J = 8.9 Hz), 6.42 (1H, 

br s), 4.13 (2H, s), 3.26-3.22 (2H, m), 2.85 (2H, t, J = 5.6 Hz), 1.01 (6H, 
s), 0.93 (2H, s). 
APCIMS (m/z): 361 (M + H) + 

###J69-1: 2-T^y-2-^^;b-N- ( 5 U J 2 - £ 

###J69-2: 2 -T^y-2-p<^;i/-N- [5- (1, 3 -^V? U 3 -J 

-2-tru^;i/] ^ntvi/T^v 

( 1 m&Mm 98/4033213®© 2 - ^ d d £ U y >- 5 o U h* (254 

mg, 1.20 mrnol)©^ ht h*D77> (5 mL) U >(1.44 mmoD^fcii 

1, 3-^7^U^>(1.44 mmol) h ';^^-;i/T^> (167//L, 1.20 mmol) £in 
iL 2.5W#UfcoSl5M*iiU f#£tifc£§»^Dn*;bA (9.6mL) 
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y*9 L l/>#;t/#-;i/£P t ; h* (2-3 mmol/g, 276 mg) s ^1; h*-;i/t:';^> 
(264 mg) £JDX.x ^T—m#bfeo l^>£i§«s M£g*bfco 
(2) ^£>*ifc£§Mt 1, 4-^^-^it> (4.8 mL) t 1, 2-^7^y-2-p< 
^;i/7*D^> (101,aL, 1.0 mmol) , »£U«7A (164 ig, 1.2 mmol) 
100°CT*2 BF»ft3f#b£o MMC^DO^l/A (2.4 mL) ^*7-;i/ 
(2.4mL) £iQ;U atilbfco «£§*U mbtltcBmiZt D n*;i/A (3.6mL) 
(3.6 mL) fciraiU i8#&x (1-2 mmol/g, 465 

mg) £j&fl;U 2«#U 1/^>^IITs ^nn^l/A (2.4 mL) T**5fc&Ufco 

2-^^y-2 -p<^-;i/-N- (5-^;i/*yy*;i/*-;i/-2-t*>;^;i/) 7°n 

J&* : 76% 

>H NME (CDC1 3 ) 6 (ppm) : 8.41 (1H, d, J = 2.3 Hz), 7.62 (1H, dd, J = 8.9, 2.3 
Hz), 6.50 (1H, d, J = 8.9 Hz), 5.94 (1H, br t, J = 5.3 Hz), 3.75 (4H, t, J = 
4.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 2.99 (4H, t, J = 4.6 Hz), 1.89 (2H, br s), 
1.19 (6H, s). 

2-T^y-2-^;u-N- [5- (l, 3-^T\/y^>-3--oi/;ui/*-;i/) 

« : 44% 

] H NME (CDCI3) 6 (ppm) : 8.49 (1H, d, J = 2.3 Hz), 7.71 (1H, dd, J = 8.9, 2.3 
Hz), 6.47 (1H, d, J = 8.9 Hz), 5.93 (1H, br s), 4.42 (2H, s), 3.61 (2H, t, J 
= 6.3 Hz), 3.30 (2H, d, J = 5.6 Hz), 2.80 (2H, t, J = 6.3 Hz), 1.92 (2H, br 
s), 1.19 (6H, s). 

##0|J7O : 2-7^ 7- 2-^^-;i/-N- [5- (N-*2\>1/- 0 -p^l/fc b*D 

S^fF 98/40332 (W098/40332) IB«© 2-7DDtrU^>-5 -7.)\s*-)\sZ 
DUK (254 mg, 1.20 mmol)©x h t h*D 7^ > (5 mL) l»t:N-^^-0 
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-^^-;ut \tv**/A>T$>'ffiti8% (140mg, 1.44 mmol) t h V K > (334 

Ul, 2.40 mmol) »x.s Ufc. £JM£^£TOU !§£>ftfcg§ 

^-^>/W^^;i/=5/l) fcTflMKU 2 -£pp- 5 - (N-^^lz-O-^^ 
;Pth'D^7^) *;i/*-;H±y^> (177mg) 

1, A-*J**V> (4mL) *n ±IB"C#&*ifcb:uy>SI9«*: (175 mg, 0.740 
mmol) tcl, 2-^7 7 ^y-2-^^7 e D^> (133#L, 1.26 mmol K jRK* U 
£A (152 rag, 1.10 mmol) £Ks 100°CT 16 IP^lJf Lfco U 

;i/A~^PP*;i/A/^/-;i/=93/7) T«U «fBfls^«5 (166mg) £ftfc 0 
1R*: 78% 

*H NMR (CDC1 3 ) 6(ppm) : 8.47 (1H, d, J = 2.3 Hz), 7.72 (1H, dd, J = 8.9, 2.3 
Hz), 6.51 (1H, d, J = 8.9 Hz), 6.10 (1H, br t, J = 5.6 Hz), 3.79 (3H, s), 3.33 
(2H, d, J = 5.9 Hz), 2.79 (3H, s), 2.20 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 289 (M + H) + 

##$171: 2-T^y-N- [5- (N-5/^D7PWl/-N-^il/7^^l/ 

##0iJ7O bmffi<Dl5&fc&t)^ 2-^PP-5- (N-^U7D^-N-^ 
?;V7^W-;i/) (230 mg, 0.933 mmol) fr&WSafb^tF (275 mg) 

JR*: 98% 

'H NMR (CDCI3) 6(ppm): 8.48 (1H, d, J = 2.3 Hz), 7.72 (1H, dd, J = 8.9, 2.3 Hz), 
6.51 (1H, d, J = 8.9 Hz), 5.95 (1H, br s), 3.32 (2H, d, J = 5.6 Hz), 2.74 (3H, 
s), 2.16 (2H, br s), 1.87-1.81 (1H, m), 1.19 (6H, s), 0.88-0.83 (2H, m), 
0.73-0.66 (2H, m). 
APCIMS (m/z): 298 (M + H) + 
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###0 72: {5- [N- (2-t h*D^>if;i/) -N-^^;i/ 

#%#I70 ^IslliO^l^fcDs 2-^PD-5- [N- (2-b Ha^S/x^;V) 
-N-^^;i/T^y^;i/*-;i/]fc:';^> (250 mg, 1.00 imol)fr&1fitSflji^tl (300 
mg) £#fco 
JR* : 99% 

! H NMR (DMS0-d 6 ) 6 (ppm): 8.31 (1H, d, J = 2.6 Hz), 7.66 (1H, dd, J = 8.9, 2.3 
Hz), 7.40 (1H, br t, J = 5.6 Hz), 6.73 (1H, d, J = 8.9 Hz), 4.81 (1H, br s), 
3.56 (2H, t, J = 5.9 Hz), 3.30 (2H, d, J = 5.6 Hz), 3.22 (3H, s), 3.00 (2H, 
t, J = 5.9 Hz), 2.72 (3H, s), 1.09 (6H, s). 
APCIMS (m/z): 303 (M + H) + 

#%$|73: 2-T^J-N-5- (N-i/7y^^V-N-^ W^^l/*- 

-2-^'j^;b-2-^5 L ;u7 , D^;i/^^> 

#%^J70 tmWiOlomzXt)^ 2-^7PD-5- (N-^T^^lz-N-*?- 
J]/7$.;xjl*-)l) WVy (169 mg, 0.688 mmol) i^hm&it^m (70 mg) £ 

JR* : 34% 

'H NMR (CDCI3) S(ppm): 8.49 (1H, d, J = 2.5 Hz), 7.69 (1H, dd, J = 8.9, 2.5 Hz), 
6.50 (1H, d, J = 8.9 Hz), 5.88 (1H, br s), 4.18 (2H, s), 3.31 (2H, d, J = 5.6 
Hz), 2.87 (3H, s), 1.79(2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 298 (M + H) + 

#%#i]74: 2-7-^y-N- [5- (N-' <>V)VT$ J -2-h*U 

#^j66 iztrntrnmo^mzx *) y*?-)V7K y<Dftt> y)iz^<>^j]/y^ 
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W : 80% 

»H NMR (DMS0-d 6 ) 6 (ppm) : 8.27 (1H, d, J = 2.6 Hz), 7.60 (1H, dd, J = 9.0, 2.6 
Hz), 7.30-7.21 (5H, m), 6.62 (1H, d, J = 9.0 Hz), 3.94 (2H, s), 3.23 (2H, d, 
J = 5.6 Hz), 1.02 (6H, s). 
APCIMS (m/z): 335 (M + H) + 

#%#!|75: 2-7^y-2-^;i/-N- [5- (N-*?)17 $ J 

- 2 - M U 7°D ¥)17 ^ > 

JR* : 59% 

'H NMR (DMS0-d 6 ) <5 (ppm) : 8.26 (1H, d, J = 2.3 Hz), 7.59 (1H, dd,. J = 8.9, 2.3 
Hz), 7.24 (1H, br s), 6.66 (1H, d, J = 8.9 Hz), 3.23 (2H, d, J = 5.6 Hz), 2.37 
(3H, s), 1.01 (6H, s).' 
FABMS (m/z): 259 (M + H) + 

#%#J76: 2-7$S-2-**-fr-N- [5- (N-7x^7U7i^) 
« : 62% 

'H NMR (DMS0-d 6 ) 6 (ppm) : 8.22 (1H, d, J = 2.3 Hz), 7.55 (1H, dd, J = 8.9, 
2.6 Hz), 7.25-6.94 (5H, m), 6.57 (1H, d, J = 8.9 Hz), 3.18 (2H, d, J = 6.3 Hz), 
0.99 (6H, s). 
FABMS (m/z): 321(M + H) + 

##0iJ77: 2-T^y-N-{5-[N-(2-b FDdpi/iW^J^M^V] 

- 2 - K U 2 -/^7D ^ > 
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IR* : 30% 

'H NME (DMSO-ds) (5 (ppm) : 8.27 (1H, d, J = 2.3 Hz), 7.61 (1H, dd, J = 8.9, 2.3 
Hz), 7.23 (1H, m), 6.65 (1H, d, J = 8.9 Hz), 4.67 (1H, br s), 3.20 (2H, d, J 
= 3.7 Hz), .2.89 (2H, s), 2.76 (4H, t, J = 6.3 Hz), 1.02 (6H, s). 
APCIMS (m/z): 287 (M-H)" 

78 : 2 - 7 X J - N - ( 5 -*;i/7 7 ^ ))s - 2 - b* »J - 2 

#%^ij66 iztmtmmo^m^x d >©ftt> d 1 30% t>^-tzk 

JR*: 77% 

'H NMR (DMSO-ds) 6(ppm) : 8.30 (1H, d, J = 2.3 Hz), 7.65 (1H, dd, J = 8.9, 2.7 
Hz), 7.16 (lH,'m), 6.65 (1H, d, J = 8.9 Hz), 3.23 (2H, d, J = 5.9 Hz), 1.01 
(6H, s). 

APCIMS (m/z): 245 (M + H) + 

#%#|J79: 2-7$. J-N- [5- (N-x^;i/T^ J Z)\/*=.)V) -2-£U^ 
-2-p<^-;i/7 0 DbVl/7 7 ^> 

(660 mg, 2.99 mmol)^5.#l3©<b^ (313 mg) £f#fco 
» : 38% 

! H NMR (CDC1 3 ) tf(ppm): 8.47 (1H, d, J = 2.5 Hz), 7.72 (1H, dd, J = 8.9, 2.5 
Hz), 6.50 (1H, d, J = 8.9 Hz), 5.97 (1H, br t), 3.32 (2H, d, J = 5.9 Hz), 2.97 
(2H, q, J = 7.3 Hz), 1.18 (6H, s), 1.11 (3H, t, J = 7.3 Hz). 
APCIMS (m/z): 273 (M + H) + 
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##00 80: 1- [(5-^7/t'J^>-2-^Jl/7^y) i/>7U7u¥))s 

» •^rah'J-(J. Org. Chem.X 57^ 

6071 H (199230] tzmmO^m^-oX^Ltz 1 - $/£n:7° 
Dtf;i/7^> 2^J^ (250 mg, 2.00mniol) BioRad AG(f£ 

mw) i-x8jyf>$imup> (6.o g ) *mx.y v -<b\stz&, zmvtco imz 

2-£PD-5—>3V tr>;^> (139 mg, 1.00 mmolX JS^bU^A (276 
mg, 2.00mmolX 1, 4— (2mL) ^P^jD^SmTs -teJfo£-£fc 0 

. y-;i/= 100/1-20/1) t?»SU JfUBft^rtl (70. 0 mg, 0.372 mmol) 
J&¥: 37% 

J H NMR (CDC1 3 ) <5(ppm): 8.35 (1H, d, J = 1.9 Hz); 7.55 (1H, dd, J = 8.6, 1.9 
Hz), 6.42 (1H, d, J = 8.6 Hz), 5.39 (1H, m), 3.37 (2H, d, J = 5.4 Hz), 0.70-0.59 
(4H, m). 

APCIMS (m/z): 189 (M + H) + 

###J81: 1- [(s-^tv tr s?>- 2 — - r;i^/) 

(1) 1- (7^/^i/) ->>7u^y^)]s7*y 2mmm. 

N- (^^x-jMf^) 7U7t h U;i/ (5.00 g, 22.7 mmol) t 1 , 
A-Vfuttpy (5.88 g, 27.3 mmol) Oh;i/x> (10 mL) *§$£^>y;i/h 
'Ji^l/T^-^A^D'J h* (500 mg, 2.20 mmol) £ 50»M^- h U ^AzK^ 
$ (18.2 g, 22.7 mmol) Milrt^OTT^LTfln^&o ^£-B&t#L& 

mm, zu&mzmBLtzo ^^u^w^A^o-rh^^- (^*i?->/ 

Mx?-;i/ = l/l) "Cft^U 1-S/7V-1- [N- (i?7x-jM?l/» 7$ 
y] ^£d^>*>£THF (200 mL) £&fl?U 2 mol/L igg* (4 mL) ^D^-^T' 
-M#bfco««^DD*;i/AT"2 0»Ufcms7XJl^^L@#:(1.58g) 
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Zti^^J-A (200 iL) fcJgJBU -Wtih&& (270 mg\ *8iB (5.35 mL) 
^iOXTkUT (50psiX 36°C-C-l&EJ56£*fco -fe^-f ^SWJatlM 
£ 35© L fc&> 5«%JSM6 tff h ntz&m* 2 - 7° d t\J ^fllgll L«!3 
Yb£«S (1.21 g, 6.44 mmol) £f#£„ 
JR*: 28% 

'H NMR (D 2 0) 5(ppm): 3.28 (2H, s), 1.85-1.72 (8H, m). 
APCIMS (m/z): 115 (M + H) + 
( 2 ) 80 fcRUKft^ttfc: «fc D#%#0 81 ( 1 ) "C&tiuVtz 1 - (7* * y 

is?V^>3-)),T$> 2WJg(2.07g, 10.7mmol) «fc D *RIBfls£$a (1.21 g, 5.58 
mmol) ^Mlfeo 
JR*: 52J{ 

*H NMR (CDClj) d(ppm): 8.35 (1H, d, J = 2.2 Hz), 7.52 (1H, dd, J = 8.9, 2.2 
Hz), 6.41 (1H, d, J = 8.9 Hz), 5.71 (1H, m), 3.33 (2H, d, J = 5.4 Hz), 1.83-1.41 
(8H, m). 

APCIMS (m/z): 217 (M + H) + 

##0|J82: 2- [5-^?y^'J^>-2-^JV7^] T^T>#>- 
2--f;vr^> 

(l) 2- (7z.;*?-)\s) -2-7Wy*ir*y 

&m?z^mM 85 tmwittm-c2-7y-?>#;> (3.00 g, 20.0 moi) «t 

D^IB'fb^ (3.23 g, 11.2 mmol) £-£fi£Lfco 
Jfc*: 56% 

*H NMR (D 2 0) £(ppm): 3.51 (2H, s), 1.96-1.65 (14H, m). 
FABMS (m/z): 181 (M + H)* 

.( 2 ) 0%m 80 t HOttlfc^&fc «k t> ±|B1f ^fifc Ufe 2 - ( 7 ^ 7 *•;!/) - 2 - 7 
^v>^^-T^> 2Jfig8ft(1.27g, 5.00mmol)«fcD^IB'fb^(928mg, 3.29mmol) 
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IK*: 66% 

l H NMR (CDCI3) <5(ppm): 8.34 (1H, d, J = 1.9 Hz), 7.48 (1H, dd, J = 8.9, 1.9 
Hz), 6.40 (1H, dd, J = 8.9, 0.54 Hz), 5.87 (1H, m), 3.56 (2H, d, J = 5.1 Hz), 
2.03-1.66 (14H, m). 
APCIMS (m/z): 283 (M + H) + 

##$183: 1- [5-^7;e'J^>-2-^;i/7^] ^5^] */9u*9?-)], 
7^> 

(1) 1- (7 i/*V*9?)V7$> 2Jgttff 
^MlT3##0!] 85 £mmtt&V*>?V*?*; > (10.1 g, 80.0 mmol) «k D 

Si3rti£4& (3.01 g, 13.1 mmol) Z&f&Ltzo 
JR*: 16% 

•H NMR (D 2 0) d(ppm): 3.21 (2H, s), 1.79-1.46 (14H, m). 
APCIMS (m/z): 157 (M + H) + 

(2) &%M8o tmmtejj&t&vtttt&mvtzi - (7$;**fr) *s*vir 

t?-)l7$> 2iMMt& (l.l5g, 5.00 hboI) <fc D «SBtfi#l&l (l.Olg, 0.390mmol) 
JR*: 78% 

'H NMR (CDCI3) tf(ppm): 8.33 (1H, d, J = 1.8 Hz), 7.48 (lH, dd, J = 8.8, 1.8 
Hz), 6.56 (lH, d, J = 8.8 Hz), 6. 31 (1H, t, J = 6.0 Hz), 3.64 (2H, d, J = 6.0 
Hz), 1.80-1.26 (14H, m). 
APCIMS (m/z): 259 (M + H) + 

###184: 1- 1(5 -is7; V*)i?>-2-<{)l7$ S) >/?u73-)),7 

(1)1- (7^/^-^ju) ^^ur^ju75.y 24&SI 

gBz&-r£###i 85 tmmta^^^^^y^ y > (5.00 g, 71.4 mmoi) xvm 

I3<b^t) (5.14 g, 29.5 mmol) ££$L£ 0 
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JR»: 41% 

*H NMR (D,0) d(ppm): 3.38 (2H, s), 2.36-2.16 (4H, a), 2.03-1.83 (2H, m). 
APCIMS (i/z): 101 (M + H) + 

(2) ##0ij85 (2) tmmtt&£&*)£m-c<&j&Ltci- {tx^^^M ^ 

t7U??)\s7^y 2«J&(865mg, 5.00mmol) «t & ^IB-fb^tl (497 mg, 2.45 nmol) 

&£(£bfco 

W. 49% 

J H NMR (CDClj) <5(ppm): 8.37 (1H, d, J = 2.4 Hz), 7.51 (1H, dd, J = 8.9, 2.4 
Hz), 6.44 (1H, d, J = 8.9 Hz), 5.67 (1H, brs), 3.49 (2H, d, J = 5.4Hz), 2.13-1.69 
(6H, m). 

APCIMS (n/z): 203 (M + H) + 

##$J85: 1- [(5-$/7Vt:y5»-2— ffr7KS) *3\>l/] D^i/;i/ 

(l) l- (7^y^;i/) istn^isfrT^y 2Wmu. 

i/t/w\*y-S> (9.80 g, lOOmmolX ^bT>^-^A (10.6 g, 200 mmolX 
^7Wb^-hUe7A (4.90 g, 100 mmolX 2&%Ty^-T7k (20 mL) J - 

)V (180 mLX 7j< (100 ml) fcjft»U 50'CT* 3 KJBBRJ«**fco 

4 mol/L Jfitfj**- 1 , 4-^7|-^>W-(50 mL) Sin its £bfc@#£3Bl 
bfeo £©fc©&x*>>-;i/ (400 mL) fc$SJS¥b-lMb&& (1.00 g, 4.41 mmolX 
ttttgf (20 nL)"*Jnit7k*T (50 psiX 36*C"e-*R***fco -fe^* h*^5i 
M^bTSJ»£33ibfc^ 5MillH^fe4«2-7D;v-;i/ 
ipfeHSSSU *HfBftl§r^ (7.28 g, 36.0 mmol) £ftfc„ 
]&*: 36% 

l H NMR (D 2 0) S(ppm): 3.27 (2H, s), 1.77-1.39 (10H, m). 
APCIMS (m/z): 129 (M + H) + 
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(2) ±fBT*^bfcl- {TXJ^^^) ^D^>;V7^> (LOO 
g, 5.00 mmol) £/*y-;i/«$PL BioRad AG (SftMQ 1-X8 JXySmW 
y (14 g) *JD*7 y-<fljbfc&3»Ufco 3tt£tttt&x 2-^DD-5-v7 
yf'J^> (695 mg, 5.00 mmol X N, N-^vrD^HW^ (1 mLX 
1, 4-^^rtl-> (20 mL) §iDx.»«^Ts — iftSJiS^-frfeo 

^ >s v 7a^d?^77^-(^od $ j -;i/= ioo/i 

-6/1) TfIL, «fBflj#Ml 016 mg, 3.97 mmol) 
W: 79% 

»H NMR (CDClj) <S(ppm): 8.34 (1H, d, J = 2.4 Hz), 7.49 (1H, dd, J = 8.6, 2.4 
Hz), 6.61 (1H, d, J = 8.6 Hz), 6.54 (1H, t, J = 5.9 Hz), 3.85 (2H, d, J = 5.9 
Hz), 1.79-1.46 (10H, m). 
APCIMS (m/z): 231 (M + H) + 

#%$186: 2 1 - y) -2-7n^I/7^> 

4-7)U*U— h WOU >(2.12mL, 20.0mmol) © 1 , 4-5?tf-*if> (20mL) 
jftRAU^A (3.04 g, 22.0 mmol) StM , 2 -S?^ y - 2 -^9^1/ 7° 
D/1> (4.19 mL, 40.0 mmol) fciniU 3IFMI}lbf;. WIlbT^ 

^£#Tm£-£fc^N 4ufcft«iia*hjvx>-ct5fe»u anwb^ (4.42 g, 20.0 

mmol) *&m£ik}lL~tmtz 0 

! H NMR (DMS0-d s ) (ppm): 7.95 (2H, d, J = 9.7 Hz), 7.12 (1H, br s), 6.72 (2H, 
d, J = 9.7 Hz), 3.02 (2H, br s), 1.50 (2H, br s), 1.04 (6H, s). 
APCIMS (m/z): 208 (M - H) + 

(1) 1-7-V J -2-^5 L ;i/-2--hD7*D7^> 
T-U>(9.11 mL, 100 mmol)CD^^y-;i/ (30 mL) ^Sfc2--bn7"o^> 
(8.98 mL, 100 mmolX h 'J h > B (0.500 mL) £in*fc 0 ?g^»M^b^ 
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&t>Z7% > (7.49 mL, 100 nnol) fcflTFU £ & fc7l$lffl»#b&#5>;&D 

p< ^ y -n/-Cj6a*ft^ TOUT l-T-'jy- 2 2--hP7n;i 
> (13.0 g, 67.0 mmol) £f#fco 
JR*: 675S 

(2) (1) TWc l-7-Vy-2-^;i/-2--hn7"D^> (2.00 g, 10.3 
mmol) ®* (20 mL), &JItt (20 mL) *g£r«£, 0°CTffi§&* (4.00 g, 

61.5 mmol) £5D;Ls ^T"2B#P^»bfco -b^W F§»|i:LtK«^ 

«£ET«^*g*bT««Bfb^I (1.59 g, 9.68 mmol) 
JR*: 94?5 

'H NMR (DMSO-ds) <5(ppm): 7.07-7.00 (2H, m), 6.63-6.58 (2H, m), 6.50-6.44 (2H, 
m), 5.35 (1H, t, J = 5.8 Hz), 2.84 (2H, d, J = 5.8 Hz), 1.05 (6H, s). 

##«: 1- (4-i/7S7=.VJ) -2-/^;i/-2-7°Dt:;i/7 ? ^> 

ht2^>-e>(Dftt)'0fc4-7)l*n'<.>V- V VJU (2.42 g, 
20.0mmol) lifc^ U 7 b ^7 7 - (Chromatorex(^ 

aAW) NH, 7S;S/»;^r N a^^>/^pd*;1/A=2/1) T-mMLfc&MZ, # 
#«86i:Ba©ii^fcT«Bfl3^« (456 mg, 2.40 mmol) £#fco 
IR*: 12% 

»H NMR (DMS0-d 6 ) d(ppm): 7.41 (2H, d, J = 8.9 Hz), 6.71 (2H, d, J = 8.9 Hz), 
6.50 (1H, t, J = 5.7 Hz), 2.93 (2H, d, J = 5.7 Hz), 1.47 (2H, br s), 1.04 (6H, 
s). 

APCIMS (m/z): 190 (M + H) + 

#%0!l89: 1- (v-7-i<i?;) - 2 2 -7u \Z)17§ > * 
7-*)><pft£>?)fcv-7-*/V> (6.15 g, 50.0 mmol) 
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tUCLTWIBftS^* (3.80 g, 28.4 mmol) 
2©pg28% 

'HNMR (CDC1 3 ) 6(ppm): 6.72 (2H, d, J = 9.2 Hz), 6.63 (2H, d, J = 9.2 Hz), 4.75 
(3H, br s), 3.70 (3H, s), 3.08 (2H, s), 1.28 (6H, s). 
APCIMS (m/z): 195 (M + H) + 

###190: 1- [4- (N, N-y^^-;i/7'^y^;i/*-;i/) -2-* 

(1) 4-7Mu-i - (n, N-^^^;vr^y^;i/*-;i/) ^>-t?> 

4-7;M-p^>-t? >^;i/^-;i/^D^-T h* (1.95 g, lO.Ommol) ©THF (40 mL) 
V 'Jif;i/7^> (2.09 mL, 15.0 mmol) s 50% S^^l/TS >zfc$8?ft (1.26 
mL, 14.0 mmol) ^iSTiD;^ ^MJgn?20#ISfl|#bfco afe»*»»x^;i/T# 

Slt4-7;^d-i - (N, N-y^^;i/^$y^;b^-;i/) ^>-t£> (2.03 g, 

10.0 mmol) £f#fco 

(2) (1) "C^fc4-7;i/^D-l- (N, N-^^l/7^7;i/«) ^> 
-fc?> (2.03 g, lO.Ommol) C^V7D^xW>> (2.26 mL, 13.0mmol) N 
1, 2-P7$J-2-*?)V7u/Vy (3.14 mL, 30.0 mmol) £fln* N 170°CT»10 

. (Chromatorex(S»iSW) NH N 7^>US/7% D D*;t/A = 1/1) let 

tt»U ttlf&fb^BJ (956 mg, 3.52 mmol) £*#fc 0 
IR»: 35% 

'HNMR(CDC1 3 ) d(ppm): 7.55 (2H, d, J = 9.2 Hz), 6.64 (2H, d, J = 9.2 Hz), 4.83. 
(1H, t, J = 5.7 Hz), 3.00 (2H, d, J =5.7 Hz), 2.66 (6H, s), 1.21 (6H, s). 
APCIMS (m/z): 272 (M + H) + 
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##0991: 2-;*Wl/-l- (4 -*?-fr**7- U J) - 2 -7°n bVb7 ^ > 
(1) 2-*j-)l- 1- (4-^f-;i/^^r-Uy) -2--hD7D^> 
!F-'j>©fttoDC4-^;t/^;t7-y > (1.55 iL, 12.5 inmol) £J3V\ ft 

#187(1) tnm^LX 2-^^)1- 1- U-.^V^T^'jy) -2--h 
d7d;^> (1.44 g, 12.0 mmol) *mtz 0 
J&$: 48% 

( 2 ) l-7rijy-2 2 — — h D 7UA>(D?t>t> Dt2-^?;i/-l 
- (4-^f;W7-'j;) (700mg, 2.91mmol) 

ftft */ y * ft 7 A 7 p v h 7*^ 7 ^ - (Chromatorex(^^^ ) NH N 7S? 
1>:X7\ ^>/^PP*M=2/l) fcT»«bfcJK^ttx ##0987 (2) tti 
lit LX&mj&fa (510 mg, 2.42 mmol) 
JR*: 83% 

*H NME (CDC1 3 ) tf(ppm): 7.20 (2H, d, J = 8.8 Hz), 6.59 (2H, d, J = 8.8 Hz), 4.18 
(1H, t, J = 5.9 Hz), 2.94 (2H, d, J = 5.9 Hz), 2.34 (3H, s), 1.18 (6H, s). 
APCIMS (m/z): 211 (M + H) + 

2-*?JU-l- (p-h;WSV) -2-7'DbVl/7 > ^> 
T-U >©ttfc>t)£p- WWfS» (1.07 g, 10.0 mmol) S^fc^Uft 
W7A^D7f^77^- (Chromatorex(^MI) NH N 7^^';->T s ^ 
-y->/«3i^;i/=5/l) tTM^bfe^i^ ##0iJ87J:|5l^{c bT^IB^b^(500 
mg, 2.80 mmol) £f#fc 0 

'H NMR (CDCI3) <5(ppm): 6.96 (2H, d, J = 8.4 Hz), 6.56 (2H, d, J = 8.4 Hz), 3.93 
(1H, t, J = 5.9 Hz), 2.93 (2H, d, J = 5.9 Hz), 2.22 (3H, s), 1.27 (2H, br s), 
1.16 (6H, s). 

APCIMS (m/z): 179 (M + H) + 
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##0093 : 1 - (4 -^^>^M-;i/7-'jy) - 2 -p<^;i/- 2 -^P 



(1) l- (4-*$yx)i*-)\/7-V ;) -2-^?;i/-2--hD7D^> 
#%0|J91 (l) T-f#£>*i£2-^;i/- l- (4-^^;i/^^-T-uy) -2- 

- hP7°p;-?> (650 mg, 2.70 mmol) CD^PP*;i/A (25 mL) ^fc0 o Ce70% p< 

t-tuumtmmm (1.53 g, 6.22 mmol) £jd;l n ^T-i^»bfc 0 sjs 

(2) i-7^'jy-2-^f;i/-2--bD7n;i>©ftt)Dc (1) xntzn 

«££JBV\ ##0987 (2) M^fCLT^faftl^ (161 mg, 0.664 mmol) 
IK*: 2M25% 

'H NMR (CDCI3) tf(ppm): 7.68 (2H, d, J = 8.6 Hz), 6.65 (2H, d, J = 8.6 Hz), 4.96 
(1H, br s), 3.02 (2H, s), 3.00 (3H, s), 1.50 (2H, br s), 1.21 (6H, s). 
APCIMS (m/z): 243 (M + H) + 

#%#J94: 2 1 - (4-^DiJ^-;i/^Mr;i/7-'jy) -2-7°p 

^^^l/T-^XOf^toDfcbTD US» (1.09 mL, 13.0 mmol) £fflt\ ###190 
fcBltllfcl/TlMBfbfc* (416 mg, 1.40 mmol) ft»& 0 
jR^: 2$Pgl4% 

*H NMR (CDCI3) S(ppm): 7.60 (2H, d, J = 8.9 Hz), 6.63 (2H, d, J = 8.9 Hz), 4.82 
(1H, t, J = 5.7 Hz), 3.22-3.17 (4H, m), 2.99 (2H, d, J = 5.7 Hz), 1.79-1.72 
(4H, m), 1.46 (2H, br's), 1.21 (6H, s). 
FABMS (m/z): 298 (M + H) + 

##0)J95: 1- [4- (N, N-^x^l^ J T-U J"\ -2-* 
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Vtf-JI/TS. >©^t>t) t^x^UT^ y (1..34 mL, 13.0 mmol) ## 

mwtmmfcisxmmbG® a. 19 ig,- 3.97 mmoi) &*#fco . 

'HNMR (CDCI3) d(ppm): 7.57 (2H, d, J = 8.8 Hz), 6.61 (2H, d, J = 8.8 Hz), 4.77 
(1H, t, J = 5.7 Hz), 3.18 (4H, q, J = 7.3 Hz), 2.99 (2H, d, J = 5.7 Hz), 1.35 
(2H, br s), 1.20 (6H, s),. 1.12 (6H, t, J = 7.3 Hz). 
FABMS (m/z): 300 (M + H) + 

##$196: l- (4-7MP?-'jy) -2-p<^;i/-2-7°Dfc:;u^^> 

(1) 1- S) -2-^^-2--hD7D^> 

T-U >©ftfc>Dfc:4-7;i/;tPT^U > (2.84 mL, 30.0 mmol) %m\ #% 
0887 (1) h^it.lTl- (4-7MU7-V J) -2-*3-)\s-1--Yu 
(4.04 g, 19.0 mmol) £f#fc 0 

JR*: 64% 

•HNMR (CDC1 3 ) <5(ppm): 6.93-6.84 (2H, m), 6.60-6.53 (2H, m), 3.79 (1H, br s), 
3.56 (2H, d, J = 7.3 Hz), 1.65 (6H, s). 
APCIMS (m/z): 211 (M - H)' 

(2) (l) x-mzi- (4-7MD7-'j;) -2-p<^-;i/-2--hD^p;i 

> (2.12 g, 10.0 mmol) (DttJ-fr (15mLX 7jc (15 mL) &£ > &$lctttfil$ (1.00 
mL, 12.0 mmolX WbTy^—*? A (1.34 g, 25.0 mmolK 3— i3-v>7 • 
t/-X (Org. Synth.), H5#, 855HH|B®©MS^oTf#&tl5M-^ 
£ (3.28 g, 50.0 mmol) £iD;ls JPM^Ufco EJm&frb H$IH&s 2^P^fc 
$t>izmm& (1.00 mL, 12.0 mmol) ^iD^ H-3B#P^P^M«^(tfeo -fe5K h 

7kMv^^>^AT«^sM>ET«^g*tTlifBft^(1.20g, 6.58 mmol) 
W: 66% 
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•HNMR (CDCI3) tf(ppm): 6.92-6.82 (2H, m), 6.61-6.53 (2H, m), 4.01 (1H, br s), 
2.91 (2H, d, J = 5.1 Hz), 1.23 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 183 (M + H) + 

##$197: (4-^nD-l-7^7^;i/) -2-p<^;i/7°D 

1, 4-^DD7^7i^> (1.99 g, lO.Ommol) ©tfU^> (lOmL) im&£s 
1, 2-^T^-2-^;i/7*P/1> (3.14 mL, 30.0mmol) 7BtF^iQf& 
ML£o SJSi^iibfetfc 2mol/L7j<^b^ h U t> kimWkMJL, tRJI £i> 

= 15/1; «AI^DD*M : MT> ; E-T7jc=10:l,v/v«-^m^U f#S> 
tife^jf) CTIIU mMk&M (2.22 g, 8.85 mmol) £f#fc 0 
89% 

'HNMR (CDCI3) 8(ppm): 8.18-8.13 (1H, m), 7.91-7.81 (3H, m), 6.14 (1H, t, J = 
5.1 Hz), 3.56 (2H, d, J = 5.1 Hz), 1.49 (2H, br s), 1.26 (6H, s). 
APCIMS (m/z): 251 ( 35 C1M + H) + , 253 ( 37 C1M + H) + 

##$198: 2-T^y- 2-^^;i/-N- ( 1 rDbVVT^> 

0^m97^n^iltz2-T5.^-N- (4-^DD- -2- 
^fJP/DW7 5> (1.00 g, 3.99 miol) (0*9 J (20 mL) «F»fc^»7 
>^E-^7A (5.03 g, 79.8 mmol) „ 10% 7^ ^<?7£ -j^fH (50%^7jc, 300 mg) £ 

M«^-fe7^f r (MM) £ffl<^T35i§bfc^s it^MiEIlbfco 
Mlt^^ dd^X 2mol/L TR^b^" r U A7k?g«Jl];u TkJf £^ d 

T^IB^tl (830 mg, 3.84 mmol) £f#fc 0 
W: 96% 
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1 HNMR(CDC1 3 ) 5(ppm): 8.90 (1H, s), 7.92-7.88 (1H, m), 7.79-7.75 (3H, m), 6.09 
(1H, t, J = 4.3 Hz), 3.62 (2H, d, J = 4.3 Hz), 1.58 (2H, br s), 1.26 (6H, s). 
APCIMS (m/z): 217 (M + H) + 

#%#|99: 2-T^V-2-*^;i/-N- ( 3 - fcT 'J rD^7^> 

§^#1^97/24124 (W097/24124) fcIB«©3 -^DDK«J^> (770 mg, 6.70 
mmol) fcs 1, 2-^7 ? ^/-2-^^;i/7'P>'N'> (1.39 mL, 13.5 imol) kN, 
N-SM V7-Dt:;Uac^;i/r^> (3.48 mL, 20.0 mmol) £flD^ 170°CT-1M# 

[Chromatrex (fllg) NH. 7S^>lh>7% Wmx-3-ft~WWi^)\'/*t>;- 
;i/ = 9/l] TISU *gf3ft£$&) (948 ag, 5.71 mmol) £*#fco 
: 85% 

•HNMR (CDC1 3 ) £(ppm): 8.50 (1H, dd, J = 4.3, 1.4 Hz), 7.13 (1H, dd, J = 8.9, 
4.3 Hz), 6.71 (1H, dd, J = 8.9, 1.4 Hz), 5.43 (1H, m), 3.36 (2H 5 d, J = 5.9 
Hz), 1.20 (6H, s). 
APCIMS (m/z): 167 (M + H)* 

##$1100 : 2-T^y-2-^^;u-N- KV-Jl) 7°Dfc:Vl/7^ > 

(1) 1, 2->JT^S -2-*3-)\s7uAy (2.59 mL, 25 mmol) ©THF (50 mL) 
®mz, ^mtiV^A (4. 14 g, 30.0 mmol) 6-^^nnt'J = ^> (2.55 

g, 17.0 mmol) MflWLfeo M^IfiLt§ 

h htzBfe* is U % Vfrti 7A^D?F^77^f- [Chromatrex (lill) NH S 

ypisyt/Ts ^i^;i/-^x^;i//p<^y-;i/=9/i] -elfSiiu 2-r^y 

-N-(6-^DD-4-f'J ^x;i/)-2 -^5 L ;i/7'Dtf;i/T^>(2.58g, 12.8 
mmol) £f§fc 0 

'HNMR (CDCI3) tf(ppm): 8.33 (1H, s), 6.38 (1H, s), 5.80 (1H, m), 3.20 (2H, m), 

1.23 (2H, br s), 1.18 (6H, s). 

APCIMS (m/z): 201 ( 35 C1M + H)*, 203 ( 37 C1M + H) + 
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(2) (6-^DD-4-tn^l/7^) -2-pW!/7 

(2.58 g, 12.8 mmol) (Dx.#;-)l®m (50 mL) fc s lQ%</i5t>$ 

&-mm (so%s&, i.oo g) txnyy^-tk (8.20 g , 130 mmon &jnx.-^ 

^st& i> U * >7># 7A^D7t>^77-f- [Chromatrex (fifiM) NH S 7 S> 
,j. >7> »»x^;i/-»ttx^;i//^^^-;w=9/l] "CKHBU *KlBlbi§rt> (2.03 
g, 12.3 mmol) 
IR*: 49% 

X H NMR (CDC1 3 ) <5(ppm): 8.54 (1H, s), 8.23 (1H, d, J = 5.9 Hz), 6.36 (1H, dd, 
J = 5.9, 1.1 Hz), 5.53 (1H, m), 3.23 (2H, d, J = 5.1 Hz), 1.41 (2H, br s), 1.18 
(6H, s). 

APCIMS (m/z): 167 (M + H) + 

##00101 : 2-7-a- y-N- (5-^^>x;v^-;i,-2-t:';y;i/) -1-** 

1, -*?Jl7tiA> (1.66 mL, 16.0 mmol) ©1, 4-*JJr 

(20 mL) fc^ M'J^A (2.76 g, 20.0 mmol) StWtfiMbfc 2 
-^DD-5-y^>^V«^Ji;> (8.00 mmol) $iP^. s 8B$f?aiD$tfi^b 

;^7A^D?h^7^- [Chromatrex (StSiSffi) NH, 7 ^ U i/T s 
^~»|i^/^;-il/=9/l] MU *HfB4b-£t) (1.94 g, 8.00 mmol) 

IK*: 50% 

'H NMR (CDCI3) (5(ppm): 8.57 (1H, d, J = 2.4 Hz), 7.78 (1H, dd, J = 8.9, 2.4 
Hz), 6.46 (1H, d, J = 8.9 Hz), 5.75 (1H, m), 3.29 (2H, d, J = 5.7 Hz), 3.03 
(3H, s), 1.29 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 244 (M + H) + 
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(1) £M [5> • *7=>r ^>^-;i/ h U-(J. Med. Chem.X 16 
319H (1973*?) ]-fB»©2-^PD-5 i?> (5.89 g, 36.9 

bbboI) h-h U;i/. (200 mL) (200mL) ©^^fcs tf*y> 

m) (91.0 g, 148 mmol)£MlbTs 4 5°CT'l OI©H«WLfco 

^V^D^a-fbU 2 T ^DD-5-^^>XW-il't:'J^> (5.66 g, 29.5 
mmol) 

*H NMR (CDClj) (5(ppm): 8.94 (1H, d, J = 2.4 Hz), 8.17 (1H, dd, J = 8.4, 2.4 
Hz), 7.55 (1H, d, J = 8.4 Hz), 3.13 (3H, s). 
FABMS (m/z): 192 ( 36 C1M + H) + , 194 ( 37 C1M + H) + 

( 2 ) 3-D y ^ftgm7639fcffl«<D4 -tert-7* h *i/i]frtf-JU'r$ S-4- 
*f-Jl,W)i» (1.93 g, 9.0 mmol) Ol, 4— (20 mL) t N M 

A (2.79 g, 20.0 mmol) £: 2 D D - 5 # >x;i/*n;bfc: 1; ^> 
(1.15 g, 6.00 mmol) £iD;L, lUfein&JBMb&o Ki^iSIT^ltSii 

it = 1/1) T-M U 4-tert-^h^^*;i/^;i/7^>- l-(5 
-^^>^*-;i/-2-^'jy;i/) -4-pWH^I)^> (2.12 g, 5.79mmol) 

l H NMR (CDCI3) S(ppm): 8.62 (1H, d, J = 2.7 Hz), 7.84 (1H, dd, J = 9.2, 2.7 
Hz), 6.65 (1H, d, J = 9.2 Hz), 4.43 (1H, br s), 4.00 (2H, ddd, J = 13.5, 4.6, 
4.6 Hz), 3.43 (2H, ddd, J = 13.8, 10.5, 3.2 Hz), 3.03 (3H, s), 2.12 (2H, d, 
J = 13.5 Hz), 1.68-1.55 (2H, m), 1.44 (9H, s), 1.40 (3H, s). 
APCIMS (m/z): 370 (M + H) + 

(3) 4-tert-7h*^ft;i/#-;i,;p£- y-1- ( 5 -* 2 - 
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tf';^;U) -4-*?)lV'<Vi?> (2.12g,5.75mmol) Oi;^Dn^>S« (10 
mL) (c s frftT, F'J7MDffi (10 mL) &»Lfco M$i^PI»'3^ 
fllftLfco S«^m^bT^e>^cB^%^^^-;i/t«U BioRad AG (S» 

^i^lllT«^ (1.28 g, 4.77 mmol) £f#fc 0 
JR*: 64% 

'H NMR (CDC1 3 ) S(ppm): 8.61 (1H, d, J = 2.7 Hz), 7.82 (1H, dd, J = 9.2, 2.7 
Hz), 6.65 (1H, d, J = 9.2 Hz), 3.89-3.80 (2H, m), 3.73-3.63 (2H, ■), 3.03 (3H, 
s) ? 1,69-1.45 (4H, m), 1.32 (2H, br s), 1.21 (3H, s). 
APCIMS (m/z): 270 (M + H) + 

###|J103: 4-7$.S-4-*m-l- (5-^^-;i/-2-KUy;i/) f^U^ 
JR^: 33% 

'H NMR (CDC1 S ) (5(ppm): 8.00 (1H, d, J = 2.7 Hz), 7.28 (1H, dd, J = 8.9, 2.7 
Hz), 6.60 (1H, d, J = 8.9 Hz), 3.60-3.43 (4H, m), 2.18 (3H, s), 1.69-1.46 (4H, 
m), 1.34 (2H, br s), 1.17 (3H, s). 
APCIMS (m/z): 206 (M + H) + 

##011104 : J 1 - ( 3 - K U tf^'J^> 

2-^DD-5-h'J7;i/tP^fil/t'J y >©ftt> D S^fF9724124{cf3 

is© 3 d d tf u yy >zm\ ^mm^otmm^ Lxmmh&®)zmz 0 

JR*: 36% 

»H NMR (CDCI3) S(ppm): 8.54 (1H, dd, J = 4.3, 1.4 Hz), 7.17 (1H, dd, J = 9.3, 
4.3 Hz), 6.91 (1H, dd, J = 9.3, 1.4 Hz), 3.80-3.61 (4H, m), 1.71-1.61 (2H, 1), 
1.58-1.49 (2H, m), 1.34 (2H, br s), 1.21 (3H, s). 
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#%#|105: 4-7<J- 1 - (5-yn^E-2-t:'M^-;i/) 
1R$: 58% 

'H NMR (CDCI3) 6 (ppm): 8.26 (2H, s), 3.92-3.69 (4H, m), 1.74 (2H, br s), 

1.63-1.42 (4H, m),- 1.19 (3H, s). 

APCIMS (m/z): 271 ( 79 BrM + H) + , 273 ( 81 BrM + H) + 

#%#I106: 2-^^;V-l- (N-^f-;i/T^'J7) -2-7 , DW^> 
4-7;i/^-D7'-U>©^t)t)icN-^^;i/7'-i;> (3.25 mL, 30.0 mmol) £ 
##^J96fc^«fcUT*RfB<b^«l (2.04 g, 11.4 mmol) ft»fc 0 
W: 38% 

'H NMR (CDClj) (J (ppm): 7.22 (2H 3 dd, J = 8.6, 7.4 Hz), 6.84 (2H, d, J = 8.6 
Hz), 6.69 (1H, t, J = 7.4 Hz), 3.24 (2H, s), 3.03 (3H, s), 2.17 (2H, br s), 
1.18 (6H, s). 

APCIMS (m/z): 179 (M + H) + 
MMM 1 : tfcM 



ib&Ml lOOmg 

% m 6 0mg 

S&MtWHAj&A, ( 30mg 

sK>; \Z-j)/T)\/3— ))/ 2mg 

^r7U^T^J")A lmg 
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mm 2: mi 

it^mi 150mg 
% m 2 8 0mg 

n&tzk*) $>mmi>> ^w^ny yftmttfL? % 0 . 

ik&mi lOOmg 

mm&m 40 g 

p-tFn^r^If^i^' 40mg 
p-b KDdr^$l.S^7'Dt.Vl/ 10mg 
7s \ D-^U — 7 V— A— 0. Ice 

z:tiiz7k%toZ-x±m 1 0 0 c c ttZo 

*mm±s £i£ [7^;t/*^:P-£(Villhaueretal.), *ll#ffF 6011155] fBfs 

3000rpmfcT 20#F^^T3££££$jfiLM£^iU ffiJBUfco MJfoAy77- 
fcfcs HEPES(ft«^ 25 miolAK «<b± h U 7£(ftH« 140 nmolA)^ 

»pB#7.8fc&S«fc$fc«KU BSA(^aau%)*«&DbTffl^ 

>7>£ 2 #L mtUU 5y hMm 25 #L> &t>\ lftY^i/>)A(80 mmol/L) 

Gly-Pro-AMC (AMC:7-7 ^ 7 -4-^ V U » 50 /zmol A) i§ 

50 #L DSJfcfclBi&U ^StT 20 BSffcttSl 
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tzo &MTDPP-IVrStttcfcDMUfcMCA£, 390 nm T«B£*l6 460 rnomt 

£8IST * J; D SlbL DPP-IV fStt&ft^tfto T JlfcB bfco 

DPP-IV|im^=100x {1- (Fs-FO) / (F100-F0) } 

F100 : M£» L1tmG<D AMC (OmtSU 

F0 :JfiL»$^Db*frofc^0AMC®&3^ 

Fs :1t>7>£MbTs «^»bfc®^rcDAMC©m« 

tWSJiii^ dpp-iv ©rStt<& 5 0%Pl^T§as (ic 50 ) -ellbfco £gis£ig 



B2 a 





UMP-iviiS- /Hlxv. 1050 , nmoi/Lj 


-ini 

1 U 1 


0 1 


I UO 


0 1 


201 


392 


204 


20 


206 


32 


207 


15 


221 


27 


226 


18 


233 


19 


238 


11 


403 


124 


407 


20 


501 


23 


524 


34 


529 


26 


602 


41 


703 


53 
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mm 2 :M±#JP»ffl 

24 mm$&&Vtz Wistar fflm^ y h .(9 M^s 'J /\*-) ©jfiL$gfiI£iIiJ 

^Ufe^s t»bl^« 30mg/kg©fflft-eif£P&4.U (2 g/kg) 

±&mffl{m&m^tio wm\m8,jmm%&n ijmmg&T***-! (n 

<fx;i/-=# JKlSC) ] 4ffll.vt«lJ£U Ij»b£t!& 0.5%^fH;i/D-7 400 
C^tS4bfeo J6**03^fcl^"r (**fct Student's t-test fcfcWt p<0.01 "?? 

Jg3 $ 



it-gym^- dose(mg/kg, po) 




I mg/dL) 




o # 




MR* 


69 ± 2 


127± 6 


101 30 


68 ± 2 


104± 4** 



^LfcgL t£gMb^£lmg/kg©JEfi^P$#U (2 g/kg) 

£Hn&#bfco ^;i/^-^ft#30^tWjfiii||ffl^?|ij^Ls ii»bi^<p]fii*i 

X h U- (Clin.. Chem.) N 6& 466H (196050 „ > *7 ■ 2 V - 

/WDj;- (J. Clin. Path.) N 22# N 246R (1969^) > £U-# • • T>7 

* (Clin. Chei. Acta) ^ 40# s 115M (197230 N £ >J^*;i/ • h U- (Clin. 
Chem.) N 2G#, 606M (197430 *] fcJ;D«!l£U ^;Hz;i/ 
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ft&m 5 0 1 ©JfoH±#8J#JffrB 







ft(mg/dL) 


doseCmg/kg, po) 


0# 






88±7 


197±14 


501 1 


95±7 


182±16 



^ 5 ^ 

5 1 3 ©Jfo»±J*»fMftffl 



fb-£M^ dos( 


jdng/kg, po) 


JliilS 
o# 


jfidng/dL) 
8f£ft 30 






120±10 


310±23 


513 


1 


109±6 


252±22 



to&fc 2 3 3 ©JlilJB±#»f|?]ftffl 









Ifildng/dL) 




dose (mg/kg, po) 


0# 


mm 30 an 


ttJRUg 




108±8 


277±18 


233 


1 


93±15 


183±8 



**6IB©flS-&*&« DPP- IV CDPI^M^W bT£ 1)> 2 SUSJ&O^lfc&V/Xtt 
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Si * © m H 

1. HteS (I) : 
A-B-D 

Atigf&g b < &«&© i-ko'j sm^.t < tt^asi© 3 -^-tv 
u ^-;i/Ss irest < mmwk® 1 -a-^v- 3 -*7*j u y-;vs> ai&gb 

-^■y-y »; wwm b < »#©&© 2 , 5 - t f p - 1 - 1- d >j 
fi^b<»em©i-trpu;^ B^b<&^g&©t^'j^^ am 
« b < tt^ssi© 1 — r > h u b < &#gin© 1 — r > f u 

sm^ b < fct^em© 1 - * * # t k p 4 > k u g&@ b < &#gm© 1 - 

ff7th*D^;'j xiigtfcgb < &© 1 -x* hpn^;u 

IU 

Bfc* 

a) - (C(R 1 )(R 2 )) k CO- (S*s kttlfr&60Btt££U R'fitfR'ttx 

a^b<»gm©^^it^«s g^b<»sm©T;i/^-;^ a& 

»a^©^PTU-;i/T;i/^;i/*^*T*\ &3^Mbj^5Sill : ?fciS-£bfc 
JW? fc#*«r&Lfc 2 o©R ^SBf D^-ofc 2 oo^I^t-ifc&otii 

e b < mm^(omm,T)^)^ x&gt&g b < t*M&0ii&raM^& 

b) -C0 (C(R 3 j(R 4 )) m - (55*x R 3 &tfR 4 &s lRl-X«^oTs *jve 
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c) - (C(R 5 )(R 6 )) n - (5C4»> R«fitFR a tts |e3-X&#1&^T, ?ti?hm 

d) -CO- 

e) -S0 2 -^U 

-u-v [5S;*n uiif iib < »ti©^A7i;>^^/^ x&^e^ 

S»5M;i/£**U V&-E-R 7 (5*+x EttJMS^ -CO-s -c (=0) 

gms b < »#sm©j3i^^7';i/^;i/»s «&g b < ^u^i^tn 

S^b<(i#gm©^;v^^;i/^ g^b<^#g^©r;i/^-;bSs gj&g- 
b < »li07 y gm^ b < tt*l»©77^/^ b < 

Xfcfc 

-W A -X A -Y A -Z A 

i) w a oty a ^, nj-xfiM^oTs mmm^s mmm?> -so-, -so 2 

-s Xtt-N (R 8A ) - (S*> R 8A (it5f3R 7 ^^T-fe§) X A &g& 

e b < te.ww$k®mm&7)),* u rag b < \zmmm<Dmmi&mmm&tp & 
***** i oR^fe* rag b < tt^BSKOT' u i/ g&g b < mm& 

077/^l/>l, Iiil<liM0ATD7'Jl/>S, g^gb<»g^ 
0^fD7'J-;V7MV>S, X«- (C(R 9 )(R 10 )) q ~[^^ q«lfr?> 

s(DM%t*mu r 9 wr 10 ^ i^i-x«^oTs 7mm*, wwmL<mm 
moTK*)^ mmm b < mmmomm^r^j^ w®£ b < mm&v 
mm^mm^ w®m b < mmmorj^-^m, mm b < mm^oyji 

g&^ b < mm%k®7 u rag b < »gm©r ^;i/*;i/Ss 
b < (i#gm©^^ D7'J b < ii^IiOAr n7'J 
;v^;i/Ss Xtt m DjR*JR^ b fc R 9 i: R 1 0 h #«&*** fc-«tftoTi 
^b<«gm©^^T^^*^1- (fc£U - (C(R 9 )(R 10 )) q -fr 
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§V^X A ^W A X(iY A ^-r-N (R 8A ) -©Jt£©-N (R 8A ) -fcHttfcfc 

o am^ b < fct^aft© k p u v > v -f ;watx b < «±§iEa&© e ^ u * 

> s?<;uaSs XttB&g b < fct^atfc©*^ K ^ 'J > ^ W U Z A &tuf3 

V (X A #W A X&Y A #gtT-N (R 8 A ) -©#£©-N (R 8A ) -fc-fcfc&o 

2) W A £tfY A fcJ\ ft-XttUfcoT^ glg^ JKJWK^ -so-, -so 2 
Xfcfc-N (R 8 B ) - R 8B (±tuIBR 7 ^|5l^^«1-) *3ftU X A t±- (C 

H 2 ) r - (i^s rttlfr&6©Sftft*f*) ^iU Z A f± N a&£b<liM& 

©ftaa^^ats a^b<»am©ra^*» asset 
<DTjv*r-ji& a&gb < y^am©^*-;^ atfcgt < mm&(D77 

«^b<^gm©^DTU-;i/T;i/^;v»s -so 2 -N (R 15 ) 
(R 1 6 ) [sS+x R 16 ^J;t>*R l6 (il^-X(iS^oTs **Ji^x S^b<» 
W&OTfr*)^ UWm b < {i^gm©/ 7 U b < li*Ijft©77 
iifb<liili©^rn7'j-;vs, x&atfcjf b<fcfc#a&©^ 

t^7^-;v^ ^;i/^'Jya s s&frbm&M) t- 

am^ tit k u xi±atft« b < &#g&©^T©s : h u ?mu* ^ji 

kd>j ;i/S> -f ^ *V U ;b3!k ^VJ h U 7 V U 5=- h 5 V 'J 
X&G A -R 17 (5£>K G A J±, -CO-, -C ( = 0) 0-, Xfcfc-S0 2 -££ 

u R i7 \±mmR 7 tmmt&z) ^mztizm «au w A #«iMra%*mi 



178 



WO 02/051836 PCT/JPOl/11578 

- c h 2 c o -&gti-®£-cy: z A &- h Dgxii^ry m-zw&zntz e u 

2. D7y-W A -X A -Y A -Z A Tfei.^llIt:|B«e©^^XMa™t^ 

3. B#-CO (C(R 3 )(R 4 )) m - (5£*k R\ R 4 ^t>m«n^tiMIBh 

4 . A#g&3g t < mmt&(D 1-kdij y xgn&g b < «gm© 

3 -*-7V U y=;i/£&&t>U 

Btf-CO (C(R 3 )(R 4 )) m - R 3 s R 4 St>*m(i^ti^tiluI3i:l5]^-e 

D#-W c -X c -Y c -Z c {5^ W c &tfY c fcj:-N (R 8C ) - (5£*s R 8C fc* 
itufeR^IWTr&S) »U X c &g&3gb<&#g&©J^$:7;v*b>^ 

sm^b < ti^sift©^^*^*?)**^? * i -Dffi^tcm, e^sb < a 
#mgi©7 > »; gn^ b < tmw&oTvK* v nmm b < mmm 

o^fD7«;i/>is tie b < a^ii© at d 7 'J -;i/7;i/^r i/ >ls xt±- 

(C(R 9 )(R 10 )) q -[5S#s qiilfr£>6©ll«SU R 9 ^R 10 ^ W-X 

tm-jml v&g b < imw&<DT**-»&s mm b < tmw&<o? u - 

gm^ b < i±#S&© t* 5 am^ b < fci^gft©^ d7«j 
& g^b<»^g^©^^D7 > u-;i/T;i/^;^ xttBfci&aMi^fclgfcb 
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*£HT (fc«U - (C(R 9 )(R 10 )) <l -frt>te2>m(DWWk£R B Rzm 10 tfT 

ix&mmtt&zzt&iz^) ]§it^ &3v>ttx c #w c x&Y c #m--N 

(R 8C ) -©M-^O-N (R 8C ) -fc-fgfc&oT, «feBfb<tt*«ft<DKDU 
> b < u s; > s;>f Xtt Wft£ b < 

5 . Aftmmm b < mm&o i - kd u y-^a£, xtt«$e b < 

bas-co (c(r 3 )(r 4 )) m - r\ R*RVm&%n?hmmtmm-t: 
^^bs 

D#-W D -X D -Y D -Z D {5$*x X D &- (CH 2 ) r - rt±l*»&6© 
SE»**r) fc^lfcU W'&VY'ii-N (R 8D ) - (ifctfs R 8D (imil3R 7 i:^ 

**u z d j^ m^b<tt*«ft©jeBsc7;i/*;pat st&gb<& 
^«©ii3»s;a*3aa^ sm^b^mmoTvi^-;^ «&gb<i*#ii 

rD7'j-;v7;i/^Sv -so 2 -n (r 15 ) (r 16 ) [5£+* r 1b *J:wr 18 

i±m-x.i±gft^z, fcrnm^s g&^b tvwi^ itfe£L<£ 

$>S^«R l5 *J:y t R 16 «^-r-S^>!i^i:-ifit^oTg^b<{i:#gm 

t^/y;i/^ hU7*yj;i/^ rh^yu^ ^-y-y;;^ 
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v/u&s Jv**yJV)i&, jv?-7W))s&s **W'r\?VA'& 3-797 

-CO-, -C ( = 0) 0- N Xli-S0 2 -$IU R 17 (ilufBR 7 ^^t:fe?.)} 
6 . Z c $ fe (± Z D tfflHfcg b < fc^F-g&CD^ D7U -;i/S-e & 4 & 4 IlX&fg 

7. d 7 u 6 i © at d 7 'J xitimvso-vyMtmei 

A T D7'J-MXii-S0 2 -R 18 R 1B l±7 , ;i/*;i/£; F'J7Mn^ 

; HI^^t;v^;i/S ; mm&mm ; ; 7 ; 7 u 

; 77/l/^H ; atD7'J-/1/S ; ^rn7>J-;V7JV^M ; 7;i/3^f 

»;— ;M-**>at ; ^dtu— ;i/r;u3*^at; 7^S; 7/W7^;i; ^ 
7;^;v7^S ; W7/v^7^S ; N-lfi9&tttfM&7 > 5. J X ; 7" 
j^^;i/7^S ; 7;i/^r-;i/7 US ; 7 'J -;i/7 ^ y S ; 77;^;v7 ? ;S ; 

ArD7'J-/1^7U gXlt^r- D7'J -;i/7;i/^r;i/7 ^ y S£^f) T? & 331 6 

9. -W A -X A -Y A -, -W c -X c -Y c -X^-W D -X D -Y D -^2i@(Dg 
JKB^fc^aK s£ 2 fi<Z>£M? *s 2 fc^ b 6 bfe^J^^fc «fc b PiT £> 
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10. 2ft^b6fflo3ttttfcKl**^±fc l~3©;p;b*;i/S#g}|lbTi^ 
TJlS^T;i/+;i/^a^bT^«^9«tf3te©<b^X^a^K:^^ti 

3^©Jgo 

12. □ 7 'J -MoltStf - S 0 2 - R 1 8 (sS+n R 18 &iiufB£|5l 

13. X A #W A X&Y A #S|-r-N (R 8A ) -©M"^©-N (R 8A ) 

^ots mWM b < &#S&© U ^ > y W 6 Ei- fcfcfcg 7 .SfcfB 

«©fl5^«ixtt*a^« fcw^* ti* * ©m» 

fciB»04b^x«Ma¥ttfctm£ ft **©£<> 

i 5 . tg i 1 4a©VNrn*.tiB«©fl3^»xi±3ia^«ifci ( i : s^n*^ 

©««3M#£ bTHnfrgHo 

1 6 . ^r^Jl/^TW— If —IV #W#«fc»®$&*fc/SVV3'fc&©$l 1 
5I|^fBi^©gmo 

1 7 . 2M«l^© : ?BeW/Xti^fc:fflV^Sfe«)©^ 1 5*1 £1318© EHo 

1 8 . 2mMmmwmtz&wm®¥WRv/x&%m£m^tc®(Dm i 5 

iS£!Bi$©E!i£o 
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2 3. 2 S*K#©*K;Rtf/Xt±*&*©&to©$fe 1 ®~|g 1 43S©^-r*lfrtC 

7%k a-Pn/ziS/fr—vmMffls PPAKr^=i-^hs PPAR a/r t= J-T^Trf 
h N SGLT2 H^Jn aP2 ffigflk ^U3-y>7*^7*U9 — If ffiftftk -f 

u >jggttiiMs ^;i/*=r >HKt°?- K- 1 (glp-1) ^b < teznmmte, 

24. 2 wfem%<o^mjm/x&^m®tzto(on 1 ji-h i 4 mo^-m^z 

■J"0*5$K> ^>;^Uh\ ^tMfjK i^UtfUK ^UtT^Ks ^DP7 
Dt/UFs ^U^^^Hs 7*;v^-^ s .#^U#->U ^Uh-JK 
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